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- 1 DESCRI PTI ON PHOTGSENSI TI VE RESI N COMPCSI TI ON AND
LAM NATE 5 TECHNI CAL FI ELD [0001] The present
invention relates to a photosensitive resin

conposi tion capabl e of being devél eped by an al kaline
aqueous sol ution, a photosensitive resin 10 | am nate
in which the photosensitive Eégp osition is

| am nated on a support, a e F&f orm ng a resi st
pattern on a substrate using the photosensitive resin

L, RS AR SRR it

particul ar resent 1nventronre
phot osensitive resin conposition capable of inparting

a resist pattern preferabppu{i9ratSerggpa protective
mask nenber during prOdUCt_I_O'I'i_O'iA_'pTI_I'ﬂ_Ed Wi ring
boar 8001 br oducti on of flexible printed wiring boards,

product i ofhe Qbrd Satk fix?ii@r?tlfcﬁ{ f@lLHEéng:c! G Cﬁﬁdt%s(érpsltlve
be sinply 20 referred to as eadfranes netal foil

pr ect %7 ¥h C%?Rf%%%%’r‘?fg FaRpabhs £ rPa%Ji@% qR&f dhb an

t he élk&ﬂlnéﬂéﬁhéﬁﬂénbéiu@¥3h(kéﬂﬂhdﬂdébﬁﬁfﬁﬂ@e KSHn

(ch size ck %% d ot her seniconductorrgack%? . )
or OGHERT TR D1 L Ao Qs RIRE PRIt o By T AR HOAp Lon 1
aut onsahath 284 bcﬁmda ngypsrct COF niedriqe ofvf ifdBming a re81st

sem conduct or ng? nted on a filmlike mcro

SUbITTRIESN H GHA DT Bt CHE G AR 1< Fesin

el edamteprmmpmﬁtm@eﬁs tgiec hre saiss 'Eﬁttern More
el ec [ esg el ectrao es Qr ectro netic

e‘:g ﬁl e(f%il‘}ir ¥or 5P IH The enﬁ: ot 1% rﬁ‘? pane
di S phlayisg s et piroe ersss g ccximmwetlimt erdasl by £ lmpartlng a

an P i
Zoa?%ssagre conﬁw pr Odé 3'?% %% E{Irﬂloeéjeébé \}é’]gnask
photretniléwo ghapkng mmitmuntqmg:%wrrt@fcbn\smm% Las e

in Mﬂh@lcﬂh%ﬁsﬂ&fﬁl‘@ ;ert%{ﬂec?%m%id IR CQfRMhiction

ont o - substrate, an exposed portion of the
phoﬁbge}ggq|ﬁ@§meﬁnﬁpr mounting IC chips (to be simply

referred to as lead frames), metal foil precision
processing for metal mask production and the like,
production of BGA (ball grid array), CSP (chip size
package) and cther semiconductor packages, productiocn of
tape substrates represented by TAB (tape automated
bonding) and COF {(chip on film: semiconductor IC mounted
on a film-like microwiring substrate), production of
semiconductor bump electrodes, production of members such
as ITO electrodes, address electrodes or electromagnetic
wave shielding for use in the field of flat panel
displays, and processing of base materials by

sandblasting.

BACKGROUND ART

[0002]
Printed wiring boards are conventionally produced by
photolithography. Photolithography refers to a method in

which a photosensitive resin composition is coated onto a
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conposition is polynerized and cured by exposing to a
light pattern, a resist pattern is fornmed on the
substrate by renoving the unexposed portion with a 5
devel opi ng solution, and after—hdving formed a

sem conductor pattern by etching or plating treatnent,

Lhe @slsta 0l LAY M5 SEPAALED ANk NYDYRE I LMINE ve resin

subs forma semc patter
subsqcrrmcesmmrﬁ 000310 I ymathiez qshotrsl QUi dphye¥RAHoW 49 2

descy i had o@é)@aee%ot i féﬁéégﬂﬂéﬂf‘ &f @& @¥ETon the

conposed osensitive resin conposition (to be

r ef eﬁ‘lrlé‘ﬂtlti)t%tsbia restt ok ridie iwexnassch 1aieon wikh 2
subsidal Bop £id N&s1 & 17T h%dnd N #4010y RIS St

sol uti on |s coated onto the substrate and dried, or
met R GPIMIEH 2 RidtTgensy e ingsiar Rl imst greatment,

(refiatd esbd os@pf by fd |dBFAS 8dd Jand ogdwRr £40m the
sequentially | am nating a support, a photosensiti \{"e

r esi YR AN a%c%@es%?é?voréjupﬁ%retﬁa}wqrhﬁ}

20 laupseteck onto a substrate, is used. The latter dry
fiqu dﬁgift nmet hod is frequently used when produci ng

prin e i ring boards. [0004] The foll ow ng provides

a brief dBSCt[ﬂef)tﬁ:leth]flt&lcﬁﬁa’ﬁhthéﬁfm’d prodiesiagieed above,

prlnIed Mﬁr ard u he dr fil resi t

as de5criD jua“g%ootmlt (ﬂ)%ﬁgf rstcyom e géase g{Becorg%qlSltlve
haviregs in protpetitvied aysy bfucmefeasra:l po} et Ry | "@fetosensitive
film t f .
resin %%zlréf?\gyga&?ha:dsp%ﬂ%%geﬁl t%quve res?ﬁﬁgyde/?narr ich a
a supporeresist ssdhatieeh ors it ratte Hiwpwpstaate and
COpPRES; & a%%aéﬂrﬁ@é&diw%ﬁém Hoshdihalve th&in

substrat e ot osensitive resin |ayer and support ar e
| ani W@tﬁ@@] trfemrerbrio Nexta 'tHY edids & Pt Jon GErprised

35 po ydedh e and, %ﬁﬁé&@@%dﬁ:dﬁe photosens:l.tlve

phot osensitive resin layer to activating ht, such ,
as i L9 (/6B ihd ae?nlﬁ%sﬁlriér s%ﬁérr"trﬁ‘ﬂﬂ‘%r dXiffe 18
Mer Cldyinated skt Oughs @stdate, is used. The latter dry film

resist method is frequently used when producing printed
wiring boards.
[0004]

The following provides a brief description of a
method for producing a printed wiring board using the dry
film resist method as described above.

[0005]

First, in the case of having a protective layer such
as a polyethylene film, this is separated from the
photosensitive resin layer. Next, the photosensitive
resin layer and a support are laminated on a substrate
such as a copper clad laminate using a laminator so that
the substrate, photosensitive resin layer and support are

‘ laminated in that order. Next, the exposed portion is
polymerized and cured by exposing the photosensitive
resin layer to activating light, such as i~rays (365 nm)}

emitted by a super high pressure mercury lamp, through a
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phot omask having a wiring pattern. Next, the support
conposed of polyethylene terephthalate and the like is
separated. Next, the unexposed portion of the

phot osensitive resin |layer is refoved by dissolving or
5 dispersing with a devel opi ng solution such as a

Weakﬂlkyot O%Ié% iek{]aevszﬁrg%ter gfief%%a?&ketr% .f of regs tsuppert

pat t'ern on nown etchi'ng _ .
t r eatompusent phtpakyetip Wi daradtihentaties aef rihed lodte 1is
by E%Qr for rasl s &%&&seefd‘ & dH YeGlve
nasﬁﬁé |ﬁ% y, the r'esist 10 attern is separated from

t he BhistFat sl tiovprimiide Rysubst reame el ity A ssolving or

conqucd ol PAtd &Fihh AR Ve BRI PIRA uWdd N dPH A 2 weakly
[ 0006] = Acconpanyi ng the decreasing size of, wire

spact g hime BRI et Wiy Boddd it Tesdeiit Baddign on the
demandssiompdde didkd, lmdasistchmidad-damiryvidge pattern

hi gher resolution are _increasing. In addition, higher
sentatAng HReainGnt bkt PTG Bt fRoMSHY Wi ed

of irgiM neht ¥ educd ivigiotdAuithe ier M@inhlly, the resist
exposure nethods have 2 eco i ncreasingly

o A el R RRA I S TG IS ERL AL iy produce 2
Mas ks SIS £ 08 inded hagdsdisitdr asmttaser, ritedot a printed
MWit%égﬁﬂéngh<ﬁlininate the need for a photomask

are tT4t g rapid proliferation. The Iight
sourpEXI6lused i n mask-1 ess exposure can be broadly

di vi ded i 25 t has sing i- S (3 d. { - :
usi ng h- rz{]aécgor?pfd?lnrﬁ%%hean%éﬁ]ereagﬁ]q( gﬁ%tszeggjfr ?elgfea%g%%mg i
used Bodmrdinigr trgg thardppin cadant jearski memivintaydhe dry
of they §?%§pt' | t ; fase o fdd

r esi%flr{rreft ods, Iﬁeérit%hoad;]ia_gsd .Eljcrso‘}pjlrz_iaef:e on beﬁ?gdj%all%cl leé to £e

use ptrrasies. of Iexgibiireos0 Mahgesantddd Wiy ddmalso
condid i ANSpe Qi Fdb OF K MY ASiew HBMRNY1 Al b vaqip
sensitivity for both types of exposure devices and

bei rF 161 F30r mO gHIS iR thared,  sHRpRY S Aty have
and g gty Behesd yendBpi Stvdad 1irdts .acdHbiflg 3 Ithd he

case of photpsensit}ve resin conpositions for

dr
{1 T AR G S Ot RS HRAT L S CHIRSS U e Qe iy dch as laser
der idiatemesvieiepfl woisterdiionaldte uded ras:d for a photomask,

are demonstrating rapid proliferation. The light sources

used in mask-less exposure can be broadly divided into
those using i-rays (365 nm) and those using h-rays (405
nm), and these light sources are used according to the
application by taking advantage of their respective
merits. In the case of dry film resist methods, emphasis
is placed on being able to use both types of exposure
devices under the same conditions, or in other words,
demonstrating equal sensitivity for both types of
exposure devices and being able to form highly sensitive,
high-resolution and highly adhesive resist patterns.
[0007]

In the case of photosensitive resin compositions for
dry film resists, benzophenone, Michler's ketone and

derivatives thereof conventicnally used as
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- 4 photopol ynmerization initiators denonstrated
| ocal i zed absorbance in the vicinity of a wavel ength
of 360 nm Thus, the sensitivity of a dry filmresist
usi ng these photopol ynmerizatiendinitiators decreases
as the 5 wavel ength of the exposure |ight source

appr visible regio nd, it | i.f 1 ts
obt aﬁgﬁocg e% Lpgﬁeerlirgeéslo Ibtjl‘%%la‘{nlcdj rgsd h%es#ooﬁnsq%%rqul gﬁctallozed
souraesofleancy o e et isrigtit ofoAGO wemedrenirte .o (UBInm.
10 14, addi f) on. . ot fer, phot apal Y | Zatd an. d i 'IPstiQ{o(f these
in the Torm of thi oxanthone and “derivatives there

can Weot el 28k denoisitriatteord gleamesiad v yheo
expwaeﬁggggoégéﬁ;& 9 & Py el &gt ddh didifhes the

vicinity of ‘ electing a sultable ]

i Nt SRS ¥R R . rePpiEverandidn 45 %@M%%i%ﬁ%@%ate
usedseddTRIE] G G MR MAEASERS | #H M iGhht adRAUALL having a
sensitivity is unable to be obtained in the forne

r esi"@VOERIETH, ol $ di%ids VAL agai n decreases with
respexdogo. exposure |ight sources having a

wavel ength of . 400, nm or_nore. 20 009] Patent . . . :
Docurent T AUE oy SO G PRI ZROn Hatigtors in

hi ghtiphatsenst tihdyaraditbreatdraf adrdrvativ@ge thereof can be
;ﬁ g ' d C'I_nga:zc%jl Ir‘it/(%/ _c%%}nr}c;a{?sgﬁ 11f ag:(reem&ff ghh esxeanasri tI i vk%.hl tI ym t%a Zegclp% sure

1- aryi gl8: ss@ldasmsy |hapyiray & iwssve 125 otid ideddrd beisinity of 380
exa of icatjng .a dry filmresi.st. r .
when th i%evleeﬁ%lrnsga of lgca:%nlvee n:'tnltcr;’91 A Fabricat e}ﬁgj\%ee r yr’ even if
fi | mpHotarmdsirsttsi dreyiane phstdsdising vea @siny [c@serss in which

Al ni e L . 0 pat.
oc st A ¢ AR AR A LB, R B, M e e
pyr axomatk gl ot pisghdrrg- and sensitivity again decreases
(4- ety |l rsdd M e LRI |11 Phedur Y 82Q)ime s the

conmpounds remai ned inthe photosensitive resin’layer
in T aEET AndiWsever masst ances, thereby
preveyggang use as dry filmresists. [0010] 35

Al t hough Patent Docunents 2 and 3 describe exanples ., .
using Patent Decument 1 discloses photoreaction initiators

1- phenying-H#H gHotudet siatinriy) rd Rrtardfdutiofy image
reproducibility in the form of hexaaryl biimidazole and
l,3-diaryl-pyrazoline or l-aryl-3-aralkenyl-pyrazoline,
and describes examples of fabricating a dry film resist.
However, when the inventors of the invention fabricated
dry film photoresists having photosensitive resin layers
containing compounds specifically described in Patent
Document 1 in the form of 1,5-diphenyl-3-styryl-
pyrazoline and l-phenyl-3- (4—methyl—styry1)-5-(4-methyl—
phenyl) -pyrazcoline, the compounds remained in the
photosensitive resin layer in the form of undissolved
substances, thereby preventing use as dry film resists.
[0010]

Although Patent Dccuments 2 and 3 describe examples
using l-phenyl-3~{4-tert-butyl-styryl)-5-(p-tert-butyl-

phenyl)~ pyrazoline, although this compound demonstrates
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phenyl)- pyrazoline, although this conpound
denonstrates - 5 high sensitivity to h-rays having a
wavel engt h of 405 nm sensitivity equal to that of
exposure by h-rays was wunable-t6& be obtained with

i -rays having a wavel ength of 365 nn1 For reasons

sucr}1 %}thls there is 3%need f.or hotogfn3|t|ve

resin orr%%%si 15 oh that® dBnohss r atVlrl favora th 'of 405 nm,

conpﬁm&alﬁi\tytsase@qaholtm)stdrmu tof/eam,cwure dohgjostdyorwas

for I S R TR AR

bot hﬂ?%r]a%/ g%] gﬁ S§ lsto}bu ?lc elgacws’a d VQ'lgfgla;':‘rt)“jln s"%gr‘;ae%/leésn%th of
sat i ¥$aotor y %@nsma;wrt:’y mccingawumén,l dgtherk) is a need for a

Uner i e BATent P Catran Mo o oA B30 Bt

Docuﬁm\mraﬁale] aprrestel unlebdaim afe b Fdtcrts errRug] jieaatiegrin

No. 2Q8s<Lilold? dor Rt $Nk; H)%@l@t e tlBRANCSE 1
Unexam ned Patent Pubfl clatl on 20e07 004138 s equa

DI SGSURE G THER | pUENTH -GN Y mrbblhemaﬁt o g tsqqurasy, and
the déﬁ%ﬂgﬁfHkég)iéﬂﬂéﬂaéﬁbf%?éﬁﬂsfﬁlﬁfﬁyFHFEHﬂ“w1th high

invention is to provi de a otosensitive resin
conpdsi Rt Hnt HavATHY a§3ﬂ‘?%‘f‘§bt ory conpatibility when
produci ngpg sty ddduRerdeMmNStd@iridide BHm ISR i Hd bty

i-r sources, 25 having
supgé')‘ftg]rl?aets%?rhtr}?%h I&ﬂ%’ﬂaﬂdﬂ@s and being able to
be devel apererty Rorcwhdead ie Laaquaem& dnlasdmimed Patent
photgsbel i tive nesi n2 sing the photosensitive
resin cor%%tsll?n hﬂgglf%%J form ng a resi st
pattern Rﬁt@tsumnmmre: Usi niprdmne gehdiresemsintads € ategitn

Iam}qﬁ# %%[&pq\kgppid[gp dbqyﬁéné‘ the resist pattern.

ving the ens [0012] As a result of
conductlng extensive studies to 35 achieve the

af orenenti oned objeggschgg RAVEPt PLS @ﬁvt BTOR' esent
i nvention found th ﬁrhe—a%)—orrerrenﬁ‘vnvd—olgrevt can be
achikuakdlams the konxrlvead ikih ©Wre Ty gavtdsent

[0011]

An object of the present invention is to provide a
photosensitive resin composition having satisfactory
compatibility when producing a dry film, demonstrating
equal sensitivity to both i-ray and h-ray light sources,
having superior resolution and adhesion, and being able
to be developed by an alkaline aqueous solution, a -
photosensitive resin laminate using the photosensitive
resin composition, a method for forming a resist pattern
on a substrate using the photosensitive resin laminate,

and application of the resist pattern.

Means for Solving the Problems
[0012]

As a result of conducting extensive studies to
achieve the aforementioned object, the inventors of the
present invention found that the aforementicned object

can be achieved by the constitution of the present
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- 6 invention as described below, thereby |leading to

conpl etion of the present invention. [0013] Nanely,

the present invention is as indicated below. 5 [0014]

1. A photosensitive resin conpesktton, conprising: (a)

20 to 90% by wei ght of a thernoplastic copol yner

contalnln as a ¢ conponent the

MONOMET ctgln ai i ncgé)sa%yla ?észkﬁeﬂ%a ura eqerbcyarlbeo%(%qgg%ooup,

and At hon amf ach el e e emverft k00 to 600 and a
g@mﬂverage nol ecul ar wei ght of 5,000 to 500, 000,

(b) 75% by wei ght of an addition polynerizable

monorer Héwaly, athe eastsore iwrentian etshydenindicated below.

unsaw(;@,;]ed group, (c) 0.01 to 30% by weight of a

phot opol ynerization initiator 15 containing a triaryl

i mi dazol VA REGlerSermt ) 10001 SR IRI mei IR IgFing: (&)

pyr aZZ@Iﬁ@%@@wmgﬁ@r@ﬁ%t&%%1%tf@lécgmrggner

general forpula (1):"[0015] l)

(WheF IR IR G R B P AL IigTelg 10 %ﬁng?m?erbt dihgneot a

gr oup, gy r@orﬂtgﬂjfnr?gccaﬂ{ QPrB—aI ura[éégilg;ar&%ﬁ gW8ip, and

photosenS|t|ve resi OHDOSItIO escri
aboveavigheran maete ga)ipkentoldhe Corpo i iandhta [waisght

one r r
1vPes @I&{Q&% |- tedof DRIPEIRHP, 000, (b) 5 to

COﬂSIStIn

bi pheny 15y W%Mgft‘érqf RO e R ate drpomer having
1- phenylsa (cﬁlm.b't%"ﬁﬁ%e)]: 55‘(( ]t&{JtC ot rurdxed group, (c)
phen a‘% pyrazol ine. [0017] . A p hot osensi tive resin

| ami Tlggrﬁﬁlghgroﬁeﬁngﬂﬂ q&f%xﬁgrlzatlon initiator

phOtcﬁﬁet[&iﬁierﬁ 4 e@tmﬁﬂmﬁidamﬁemmehe,d aridy d)orc 01 to
abOVfbé) §)5%f§ @or% a pyragollne compound represented by the
following general formula (I}:

[0015]
! 1\!‘ O——R (1)
N7

7
(wherein, R represents a linear or branched alkyl group

.

having 4 to 12 carbon atoms).

[0016]

2. The photesensitive resin composition described in 1
above, wherein the (d) pyrazoline compound is at least
one type of compound selected from the group consisting
of l-phenyl-3-(4- biphenyl)-5~(4d-tert-butyl-phenyl)-
pyrazoline and l-phenyl- 3-(4-biphenyl)-5-(4-tert-octyl-
phenyl)-pyrazoline.

[0017]

3. A photosensitive resin laminate, comprising:



4. A nmethod for formng a resist pattern on a 5

substrate, conprising: a lamnation step in which a

phot osensitive resin layer is forned using the

phot osensitive resin | anmi nate deScribed in 3 above, an
exposure step and a devel oping step, in that order.

[0019].. . . f.or m . I esj it .
descr bR T SO it i AR S o L Yeserived
st epint nl whit ch alexposentee id suppdrd. out by direct

mwitf 810020] 6. A nethod for producing a printed

W ring board, 15 conprising: a step in which a

substtat & Terthed choa FRSVINg patiest s th 2 team f8Y med
accongiNgr 41 ! Nt NOhg f o f MG oh TESS L PAIH R a
described 1n 4 or 5 above, is etched or plated.

[ 0ot ogr s it Wt FRUL T oYa¥Rbdik i iRrmed eatt g dife

CONMSHSi AN S t SHEPrd 1 I L ron sl Rl S A e PN IME Hbdve, an
resist pattern has been formed according to.the

met HOPTHTE F IR PRA rdte lQRiRErH st 0t § P4 G-

5 abpweLo]j s etched. [0022] 25 8. A nethod for

produci ng,.a sem conduct o ackage, conprising: a,step .
P whi ch Hh2 JBREIER of Oord GHIEHS & Tt MRt drct ibed in

beend faisores, adcearsimotlio dhmamtaatted drs feorstier im which

resi s}E (g)satlg ern descri'b dodtn 4 o({. SeCacbov}/rei, ir{s et ched
orpﬁﬁe&'%&iﬁﬁﬁ . An& 0 or m0Lmﬂm a

reli E¥30&%pstrate, conprising: a step in which a

subst r at i C esi st ttern has B gucteld
accoér di n?t@%rﬁg& n%?ﬁ&)dgocf%(?lr%%?ampﬁ{gﬁa r es‘hlplgrf:ﬁl at%t[_er n’
descrdrmeni $ingl: o Habove, whi38 ix sdyaibadst-edn EKifledt @
of NS AIWaNL OB ad YA FlPDAUASANSI] S HERI Thethod
conposition of the present invention has_satisfactory
- sol ubRY i f3rHER PprvRicithgeattern described in 4 or 5 abave,

is etched or plated.

[0021]

7. A method for producing a lead frame, comprising: a
step in which a substrate, on which a resist pattern has
been formed according to the method for forming a resist
pattern described in 4 or 5 above, 1is etched.

[0022]

8. A method for producing a semiconductor package,
comprising: a step in which a substrate, on which a
resist pattern has been formed according to the method
for forming a resist pattern described in 4 or 5 above,
is etched or plated.

{0023]

9. A method for producing a relief substrate,
comprising: a step in which a substrate, on which a
resist pattern has been formed according to the method
for forming a resist pattern described in 4 or 5 above,

is sandblasted.

Effects of the Invention
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dry film denonstrates equal sensitivity to both i-ray
5 and h-ray light sources, has superior resolution and
adhesi on, and can be devel oped by an al kal i ne aqueous
solution. The nmethod for form ngBa-resist pattern of
the present invention is able to provide a resist
pattF@@Q4paving superior sensitivity, resolution and
adhesion,” and 10 can be preferably used in the
product i cPh®fPipiesersiw v ngeboarayipatic produtttiton present
of | gagk j f ] :

Af AR Shad h&t%%f%?‘s%u&%%&'&lﬁ Sggfroduculg a

packages and the production at pane ays.

15 BEST VODE FERICARRY NG GUUEAHB9NENTIdY {odesih i-ray
The 404 llawi0g pravi des, a-det aid d; gl anatian, 0ft 14 and
present invention. [0026] 20 <Photosensitive Resin
Conps&i 1 i TR it e t9lRPeddih AbpdeLingh agueous

the gsesedn. | NNt SO SRSridg 20 A MW tern of the
wei ght of a , thernpplastic copolynmer containing as a

copd? YAt zi iy e neht2R K& PP Pstforfert ot @iRf g

an chdrimg adweart s 2de e thioxt y grasbs LiadicbrhadGdifiesion, and

aci d_equi val ent of 100 to, 600 and a i.ght average

ol SR 1S AR TS U0 5 00 RS ERNS Qo TR

wei ghiriofg dreaadtk t itdre gaoddueriambd e serbnerantesy,i ngheat

| ea erm nal__ et hyl eni,c _unsat,ur at ed (c .

0. O%grtogc{]%b%%c{)ﬁ; C\’/\%isgenr%l% & taO rpﬁjciaicokpa eysrré"lrr}%{z gctqféo ro)duCtlon
i ni t9fatorattorarad hidiggralaysaryl i mi dazolyl diner, and

(d) 0.001 to 10% by wei ght of a pyrazoline conpound
represented by the follow ng general formula (1):

[0027] 35 9 BENGNMRDH HOR SARRKYIMG QUAhERHE INVRNTION
reprggeis a linear or branched al kyl group 10 having

4 to 12 carbon atons).
The following provides a detailed explanation of the

present invention.
[0602¢]

<Photosensitive Resin Composition>

The photosensitive resin composition of the present
invention comprises (a) 20 to 90% by weight of a
thermoplastic copeolymer containing as a copolymerizing
compcnent therecf a monomer containing an «,B-unsaturated
carboxyl group, and having an acid eguivalent of 100 to
600 and a weight average molecular weight of 5,000 to
500,000, (b) 5 to 75% by weight of an addition
polymerizable monomer having at least o¢one terminal
ethylenic unsaturated group, (c) 0.01 to 30% by weight of
a photopolymerization initiator containing a triaryl
imidazolyl dimer, and {(d) 0.001 to 10% by weight of a
pyrazoline compound represented by the following general
formula (I):
[0027]



10

15

20

25

30

35

(a) Thernopl astic Copolyner In the photosensitive
resin conposition of the present invention, a

t her nopl astic copolynmer is used for the thernoplastic
copol yner of (a) that contains-a8 a 15 copol yneri zi ng
conponent thereof a nononer containing an

a, (3-unsat ur at eg——3r boygyi—group, and has an acid

equi val ent of Z y 600 ary_a_weight average

mol ecul ar  wei § 000 | . \ 20 The
A—the t\Fer [ FerRi

car boxyl group D Ri s
required to enabl e the phot osem (L)
conposition to have devel opabi LA
with respect to a devel opi ngg&
solution consisting of an al H aqueous sol ution.

25 [0030] The acid equival ent pr'ef erably 100 to 600

and nore preferably 250 to 450.”" The acid equi val ent

is 100 . or nore fromthe viewpoint of ensuring

con'p[fﬁqgnﬂ]l ity wwth a coating solvent, other :
CONPENEIiSin N # heeasdd i20N,i n2d rargd thiemddd iyl group
pol yner. zabJe mononer of (b) described below, and is

600 VIS b4 I8 5R iS)of  mai nt ai ni ng
devejapalite dnomEind tsiepayaiylyrer: Here, acid

equi val e refers to the weight rans) of .. .

et mop! At (S iSRS HRAR G iR Badastign of the

car lmmwedergr dupsertthenrgi e t3f duupt leertnnr e;oprdaswreisntused for

of | d [valent, .is carried o b tent]j t.ri_c

tit ?Cael otﬁlqel%ﬁn Oj:!](?rglt ol Oal ueed:usoqEt I\ia%ipcgloalecuﬁoglnr{%&gﬁsnga s a

a HoarmunaneRepoimd rprificeattort (eCeME al ondBEs) doBdddijning an

The i ght__aver.age, nol ecul ar wei ght i s preferably

5, 000 i 15050, D00, Crivé WPt ShvMPAg @ RblESuRSr ARght

i s =di0Gdert nof €00 dm tdld \dreivao iweti gbft redentagieniad ewular

uni fQr hit rgfl@qﬁfo q:fo tslb% quO\f) filmresist and

obt ai niNng resistance " to t'he devel opi ng sol ution, and

is SE®BN0 or less from the viewpoi nt of maintaining

devel opalyj,|d ty. B?Sr wa'}gh .avern mlecylan juei :
aﬁﬁy 30, 5 téﬁl%iﬁg%h_ %ﬁé%tﬂ@cﬂﬁ%lymer is

is nore prefera . . o
required to enable the photosensitive resin composition

ty and separability
]ion and separati ng

to have developability and separability with respect to a
developing solution and separating solution consisting of
an alkaline aqueous solution.
[0030]

The acid equivalent is preferably 100 to 600 and
more preferably 250 to 450. The acid equivalent is 100
or more from the viewpoint of ensuring compatibility with
a coating solvent, other components in the composition,
and the addition polymerizable monomer of (b) described
below, and is 600 or less from the viewpoint of
maintaining developakility and separability. Here, acid
equivalent refers to the weight (grams) of thermoplastic
polymer having one equivalent of carboxyl groups therein.
Furthermore, measurement of acid equivalent is carried
out by potentiometric titration in a 0.1 mol/l agueous

NaOH solution using a Hiranuma Reporting Titrator (COM-
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10 100, 000. In this case, weight average nol ecul ar

wei ght refers to the wei ght average nol ecul ar wei ght
nmeasured using a calibration curve prepared froma
reference polystyrene (Shodex Standard SM 105, Showa
Denko K. K.) by gel perneation chromatography (GPC).
The g\@g’fﬁht average 15 nol ecul ar wei ght can be neasured
under e followng conditions using a gel permneation
chr ob®@®Qgr aphy system nmanufactured by JASCO Cor p.

0032 | |al t L Rl- 15 . ;
U 1580 Dhtacker o D bR EE A e ouis PRl o gy TFeranty
Col U 0KF-802H), M 806M« iR 80k 1age lamderr weight is
El uef‘,tGO[i”_cur:r %liﬁg@effcm?r 'xﬁtﬁéwﬁoi%%ﬁ’@%iﬂt% ining a uniform
preferably either a copolyner conposed of at |eas _
one tppeknssa 94 rishe diihoheln destrihendbetlfgingineg resistance

copol y ne{e CRIROSSSEf M1ud £ast gne typeelodied iTsds from
monomer and at_ | east” one type of a second nmononer

descriiheti PErvint 3ot (O8] THe § (G5t fantoregri s q The weight
MON QKRS r HAY ol B 1B o v USRI Al GRAIFRVALIGY QU G0D to

a nmo Cgudethereof,, exanpl es of which include \
(mat#Be A ¢ Beitdiis fRRTc YHAR i9Lags meispular weight
crotmieracial, thd aeifitc AedrhgdldEidr 3% R6idd And measured
mal ei c. acid hem ester, with (neth acrd\gl ic acid tbei ng

par t1tut%ard f%ﬂ&r@r%%.C%"r@eP ) M} & reterence

I ndipalest yoodrte a@3hyddex BtthmedtB@EMALS, @hbwas Demko K.K.) by
apply.- 11 - simlarly hereinafter e segond nonQner

is aa/errlbr}f)oerrren}eag‘rtl?réac&y%%Or?graé:’hypoﬁ?mr'i zabi% welghot average
uns ataireatielda e Hin Gamidee endas urtest eofder entenflodsl cofing

whi j el - thyl 5 I :

ety e ST A 4, 3R qbor R U systen
i soTRBfAc uradh e rdAS e Cartbut yl - (et h) acryl at e,

| so-fgif3y (meth)acrylate, tert-butyl (meth)acrylate,

2- hydroxyet hyl (nmeth)acryl ate, 2-
Differential refractometer: RI-1530

Pump: PU-1580

Degasser: DG-980-50

Column cven: C0O-1560

Column: KF-8025, KF-806M x 2, KF-807 in that order

Eluent: THF

The thermoplastic copolymer is preferably either a
copoclymer composed of at least one type of a first
monomer described below, or a copolymer composed of at
least one type of the first monomer and at least one type
of a second monomer described below.

[0033]

The first monomer is a monomer having an o,p-
unsaturated carboxyl group in a molecule thereof,
examples of which include {(meth)acrylic acid, fumaric
aclid, silicic acid, crotonic acid, itaconic acid, maleic
acid and maleic acid hemiester, with (meth)acrylic acid
being particularly preferable. Here, (meth)acrylic

indicates both acrylic and methacrylic, and is to apply
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hydr oxypropyl (nmeth)acrylate, 2-ethyl hexyl 10
(meth)acryl ate, benzyl (neth)acrylate or vinyl

al cohol, vinyl acetate, (meth)acrylonitrile, styrene

and polynerizable styrene derd Jati-ves, wth nethyl

(et h) acryl ate, n- butyl (meth)acrylate, styrene and
benz (et Iate elng particul arly preferable.

15 | 45 HNL%EW% %t he t her nopl asti c copol yrmer

cont ai ned’he rsetdtmcbhnuimcsmwsuts \Eemoemnmm@tmdﬁastomaoﬁng a
the pr ent Ve f

O%FgOle%?v“e ]h%ahpl dgﬁsparnce er\z;gﬁ &J%Uﬁpn gn%rl%ﬁéﬁl%o%%%f'
to m%ltg/lamlcgmtwhlﬁh SLrZﬂLEi’ﬂ)LﬂﬁttG@ zao%lbwa/vaiegﬁwlor

| |
dg\s;:ﬁ opﬁg%%vd%fgc%ﬂyyggo}%y \NEI &% ® r}(?fdfi%om t he
vi ewgest tt) aofriekedist i nigs Qe aresli s&mqiét)ta@rwlaft@r med eyl
t
expogiy 2,541-[%1%@(% Aidigfms (8RR AIRNCE e AS UL y1

resist. It on Pol ymsrl zabl e Mononer

The @erditiaste Yot §averd Zaisieo ks o @mﬂﬁﬁﬁqﬁﬁéfGQw 4he
phOtW§pﬂ/@p§PS1rﬁé&9%ﬂét@ of— iy 1S Al

i nventi gn preferab y contains at Ieast one t&g olf ?iO
conp e f RER nyl alcohel,
connﬂiuqdﬁ acEeB:FHiﬁSen(tnﬁdzlﬂ)édﬂlﬁderﬁdﬂﬁ\Md}g s‘tg;rxreﬂea anld )

(11 PR e PR S iaari o L g on:

[ OOB@@etlﬂS&cr;ﬂﬂate 0 IRbu:y{IA- net®litad@sAd2 e, SIstsZene and

}ﬂ-'ég%£§g2“g Ig)acrfia{éaﬂélng paré%%ularly(gégfékable
[0034]

The amount of the thermoplastic copolymer contained
in the photosensitive resin composition of the present
invention is within the range of 20 to 90% by weight, and
preferably within the range of 25 to 70% by weight. This
amount is 20% by weight or less from the viewpoint of
maintaining alkaline developability, and is 90% by weight
or less from the viewpoint of enabling the resist pattern
formed by exposure to adequately demonstrate performance
as a resist.

[0035]
(b) Addition Polymerizable Monomer

The addition polymerizable monomer of (b) used in
the photosensitive resin composition of the present
invention preferably contains at least one type of
compound selected from the group consisting of compounds
represented by the following formula (II) and compounds
represented by the following formula (III) from the
viewpoint of resolution and adhesion:

[0036]
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H2C /1tk ORZ 11 O {A-O-t e-C} 2 CGCCH2 15
[0037] (wherein, Rl and R2 respectively and
i ndependently represent Hor CHs, A and B
respectively and i ndependently lZepresent an al kyl ene
group having 2 to 4 carbon atons, al, a2, bl and b2
are 0 or positive integers, and the 20 total of al,
a2, bl and b2 is 2 to 40); an%’ 10038] ' R3
=dipC G CHB8 30 O R4

O{DO--{E-C- 4 == III

0- _@90~--4E-0°Cﬂé; 85 ;[ 0038]  (wherein, R3 and
R4 respectivel y and i ndependently - 13 represent H or
CH3, D and, espggtively and independently represent
an alkylenelgrouplhaving 2 to 4 carbon atons, a3, a4,(r1)
b3 and b4 gkg\o H,pOSi tive integers, and the total
of a3, a4, b3 d bdis 2to 40). 5 Specific exanples
of conpounds répresented by the aforenentioned
formul a (Iw$—Rct&e 2, 2- bi s{(4-
acryloxypolyetgyleneloxy)cyclohexyl}propane and 2, 2-
bi s{(4- ~

nmet hacryl o ol yet iyl eneoxy) cycl ohexyl } propane. The
pol yet hyl epeoxy ggoup possessed by these conpounds is
10 preferably~gOroup sel ected @grarg t he group

consi sting of ]a noet hyl engoxy gloug, di et hyl eneoxy
group, triet hﬂez@ew&mﬂ@}twwz eneoxy group,
pent aet hyl eneoxy gt oup,blhexad?hyl eneoxy group, :

hept aet hyl eneoxy group, octaethyl eneoxy group,

[0037]

(wherein, R; and R, respectively and independently
represent H or CH3z, A and B respectively and independently
represent an alkylene group having 2 to 4 carbon atoms,
al, a2, bl and b2 are 0 or positive integers, and the
total of al, a2, bl and b2 is 2 tc 40); and,

[0038]
:
C—C=CH;
o—{n—-@tﬁ?—-@t;
(III)
HzC—C—CHa
i
o——{p——ot%%—-@t:c~—c==cHz
3
[0039]

(wherein, R3 and R4 respectively and independently
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15 nonaet hyl eneoxy group, decaet hyl eneoxy group,
undecaet hyl eneoxy group, dodecaet hyl eneoxy group,

tri decaet hyl eneoxy group, tetradecaethyl eneoxy group
and pent adecaet hyl eneoxy group.13 6040] 20 In

addi tion, other exanples include 2,2-bis{4-

g y%e}%%’é’éﬁ’@' Y ENGOXY b Ul XU HRLRR3AS AlA 42 4 Adependent 1y

mat mwm@@wmwmgx)@mm Vrigpaghecarbon atoms,
Exanpi es, pf fhe,poly. %Lyé NEAX Y, A QURS: POSSERSRE Whd the

t hese’ conpounds 1 nc e mxtures of eth Ieneoxy

gr odpstahde 232 pr ol énedtd drbuiss 2 viia HU)
bl ock- st rgjctuy £d- %xa@mnoﬁté&rﬁw@sa@gféybmed by the
products of an oct aet hyl enet%%y) group

r

di préfsA BHEDP RADUR T BHGt k Lrétq#r%tf c?r Zrérﬁﬁ){r/r‘l'
St r Ugd if Bsk Astel Jd Jr&rréiwgﬁ cgfclaaﬂeawla}qiﬂaﬁaeree@nd 2,2-

2048 OO, o A PR O e e,
pr odeigd @@Iy@tmmm@prmgegwm}aMae compounds is
for Ml T (e SIS ot gepeisting of
pr efaermlgeﬂqyberaébx YAt hesiee tteplasrpcesy, g s{ (4

35 t aet Qh I

oSt PR (GO e PR e "o
conmmmmhsetrlap}r@mﬂ}ed;mup hétezaiejﬂarfmneccmedgrfcomml a

111

gacr y}? &%(yp #&g]t%’%”% oéky% rﬁfenﬁ apertoh alneeneé)n quoutﬁ s{(4-

et rawrag Bxypolewthyd enaox et gl graspahdrole 5

pol ﬁ&% SAGR Ve L HUP s sesh i dRSR RmP U d S

prefer y a group sel ected fromthe group conslsting

Y eranay (R disirdesrabty lgsaxy group and

trl eﬁéﬁ&ﬁ@@é‘é‘t}%%oﬁ teagtdy| eneoxy group,
pent aetﬂil eneoxy group, hexaet hyl eneoxy group, 10

hept jleneoxy group, octaethyl eneoxy group,
nonaet hy| B eQxyi € P, otdeca el MumEinad Xih GNP, 2, 2-bis{4-

tjpfjgae%f%eneoxi gr oed{)ﬁ)O dodecget h%| %‘rr}r'ﬁoxﬁ gr ou%rdofp 5.

and bis{ {4- methacryloxypolyalkyleneoxy)cyclohexyl}propane.
Examples of the polyalkyleneoxy groups possessed by these
compounds include mixtures of ethyleneoxy groups and
propyleneoxy groups, with bleck-structured or random-
structure addition products of an octaethyleneoxy group
and a dipropyleneoxy group, block-structured or random-
structured addition products of a tetraethyleneoxy group
and a tetrapropyleneoxy group, and block-structured or
random-structured addition products of a
pentadecaethyleneoxy group and a dipropylenecxy group
being preferable. In the formulas, the total of al, aZ,
bl and b2 is more preferably 2 to 30. Among these
examples, 2,2-bis{ (4-
methacryloxypentaethyleneoxy)cyclohexyl}propane is most
preferable.
[0041]
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pent adecaet hyl eneoxy group. 15 [0042] In addition,

ot her exanpl es include 2, 2-bis{4-

acryl oxypol yal kyl eneoxy} phenyl } propane and 2, 2- bi s{(4-
met hacryl oxypol yal kyl eneoxy) ptreryA - propane. Exanpl es
of the pol yal kyl eneoxy groups possessed by these

conpound | AC ' r

oo oy ooyt SRS A LIS HRURS oy ene

r andofpramerctigreed atuinilen prlddudinelofdear?, 2-bis{ (4-

oct [%gﬁ9§ | QQM! V. —bi -

bl ogﬁéﬁr uc ur]}el%ﬁg%%%arﬁét%(r@ psrtpé}rﬁ{:lt ure addiatﬁilfa(r?'u'F2 bis{{s

pr odiftsa @y oz e e ea A ansngy gty Do rampne - The

t et rapr AP NS Yx g p 5Kk acky SH){Z ustddedtMpounds is
a

ran on}structureJ{a dition products o .
pentRIERFCHEATYY ehebhG Ry rsths GRf of ATriapy | Bk S YrouF1n9 of
bei ng &Pl hedsty thend@r Bl asyidhedd pIua)d b4
are zerqQ or positive 1ntegers, %S the total of a3,
a4, tbrsl%’?f‘%]rﬁfgecﬁl?‘y I HY e r S A SF o S35 O XA e s e
exareSseth Zreid®&{f 4group, hexaethyleneoxy group,
nmet hacryl o ent aet hyl eneoxy) phenyl }.propane i s __nost
o e AT GO THELE T SSH TG H 4t or
Mor endrygresh yieyndoexy 3fraiged decasthilratdmony d044] | n
the case t ot osensitive resin . c Siti

SRR IIGOEh i PR, i

t he presen
c onpowittk s gty lesh dasgm gtheamyr dugt: wotesiasttimgl asfeoxy group and

co Hﬂ%? ]ﬁﬁﬁg{ V. af orenenti oned fornul a
(1) an d%%ﬁ%% s‘%%%?é@%ﬂ%@d by the aforenentioned
formA®A (111), the total content of the conpounds is
pr ef er abl y, 5,44 0 AQY0 e 8! Ao MO RIRS &, ahlps sl -

to 30% by weight 1n the photosensitive resin ,
COMASST ¥ 3 RYD TRy 1 JardR i 0% %) AT leRanBA S aiA Weigghtis { (4-
or %&Jé%ﬂéi}epdiﬁém@m xy ) PHYBESII AU, E les of
adhesi on, i]e the am)untn [ sxyp)r ef er agljl 0 40% byXamp =®
vei gt dro ek enfhe GABHLIRAS IS I5thit (ihfFe compounds
del ayndnuGeparatiods At tden et essdupd Mb]propyleneoxy

groups, with block-structured or random-structure
addition products of an octaethyleneoxy group and a
dipropyleneoxy group, block-structured or random-
structured addition products of a tetraethyleneoxy group
and a tetrapropyleneoxy group, and block-structured or
random-structured additicon products of a
pentadecaethyleneoxy group and a dipropyleneoxy group
being preferable. In the formulas, a3, a4, b3 and b4 are
zero or positive integers, and the total of a3, a4, b3
and b4 is preferably 2 to 30. Among these examples, 2,2-
bis{ (4- methacryloxypentaethyleneoxy)phenyl}propane 1is
most preferable.
[0043]

These may be used alone or two or more types may be
used in combination.
[0044]

In the case the photosensitive resin composition of
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A k
eth

nown conpound having at | east one term na
yl eni c unsaturated group in addition to the

compounds 15 descri bed above can al so be used for the

add
pho
I nv
4 2
gly
phe
of

hyd

ition polymerizable nmonomer 16f {(b) used in the
tosensitive resin conposition of the present

. 46 ‘ ' ,
ﬁ%%}iep%e}%yﬂ%%t aet yletiseonrggag]lsrbgggaﬂsgi%%% eén:ew E}édeof
comp Gty | Ht e ctedhylhar yoI8> shamii yqarmspid t i yafatqempounds
nhexastdylane ol yeel - A @fed IeAGh1en mgd;a_cﬂ@

a ‘hem ester conmpound of acrylic anhydride an

[HYPTEE  TRIBA AN eth P pridpy Iafirr eparde quachde rmula

name1 25 CReif200¢ N RRAN SHOKDaIn R omdedithds s breferably 5

oct yl phenoxypent apr opyl ene gl ycol acryl ate,

1, 6-He iR weifith)and ok e ety hdeamdh fy weight

di (
di (
di (
di (
gly
di (

r&&thm@ryr}ai&,enm%%mm{l Qﬂﬁa;gﬂs?&ﬁ_{i'on.l Tr?is amount 1is
net acr ates, such as 0 ro ene CcoO ]
n%‘fef'l‘))eda' LE RO o S The viewpoint of
ety aed W@ tiel gip ol grsgsesrhy lvetiel palheoxrfanepy liengreferably

Bl T o Bl T Pl NP 1P 9B g

pentdeErast hiri todpdret afrived th)taoy ydatesd aresist.

tri
tri

| propane triglycidyl ether
?ﬁ%ﬂ%;gcrylate, pol yfunctional group 35

(et h) acrdy|latessn comiiwichdhaw iuretdtane agrtoumss Uedrmgia l

ur et 1.0 t:hyl i
sr CEDPLLR ABRUSLR ALy AT 800 P42 PR Rompounts
pol ydefrtileathlabovies cayr ;i q et M3t Vg ddiepfaddition

i SO
al o

QAN £ A 1 §fme CUPOMNAS scthese vIRY R tbRhsitive
ne or two or nore types be used in

. may . .
conbieth FPIGQDLA O BT RARRETS IHeTEdd™ i on

pol yney4d@@bl e nononer of (b) contained in the

phot osensitive resin conposition of

i nv
and

the present
ent i orE¥&RG i K (Tt HRIP VNS (1PA5%DY ~ wei ght
BN el g et \errady v S Hifli ehd NEL Flg el igfr okl e &6 @by dayl

nore .fromthe

i ght. Thi % i ght
10 Rt ARV BT PR SOt AP R ATy S el ays

in
fro

slested oftetie th yies neandll o 17 5oyl ansd ,ghteaart lees products of

lgtﬁg%iester compound of acrylic anhydride and 2-

hydroxypropyl acrylate and propylene oxide (trade name:
QE-A200, Nippon Shckubail Co., Ltd.), 4-n-
octylphenoxypentapropylene glycol acrylate, 1,6-hexandiol
(meth)acrylate or 1,4-cyclohexanediol di(meth)acrylate,
polyoxyalkylene glycol di(meth)acrylates, such as
polypropylene glycol di (meth)acrylate, peolyethylene
glycol di(meth)acrylate, polyoxyethylene polyoxypropylene
glycol di{meth)acrylate, 2-di(p-hydroxyphenyl)propane

di (meth)acrylate, glycerocl tri(meth)acrylate,
pentaerythritol penta{meth)acrylate or trimethylolpropane
triglycidyl ether tri{meth)acrylate, polyfunctional group
(meth)acrylates containing a urethane group such as
urethanation products of hexamethylene diisocyanate and

nonapropylene glycol monomethacrylate, and polyfunctional
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vi ewpoi nt of inhibiting cold flow and del ays in
separation of the cured resist. [0048] 15 (c)

Phot opol yneri zation Initiator The photopol yneri zation
initiator of (c¢) is contained il the photosensitive
resin conposition of the present i nvention, and has a

H}Ier e04 ﬂ W&% % S| es o]f [ sq{ltr:cglr cﬁ%l yl

di megonipmingie. 2-Thigse may be used alone or two or more types

chl hhs azolyl diner, 2,2',5-
tri g?%%%%%ﬁh%ﬁ% _4Q%’a{3ﬂ1'8rgl net hoxyphenyl) 4' 5" -

di phdH3A 1 1mi dazol vyl d| mer, 2,4,5-tris-(o-chl orophenyl)

25 d'phe@ﬂé'ﬂﬁ%ﬁﬁﬂ)@f‘%Hgﬂéddltlon polymerizable monomer of
2-(o- chlorophenyl) bIS 3,4

(
di metHhox3Hen9d i i IRHOQﬁ%ﬁQSIQ?W? sy composition of
fl umftﬁwéént 4mrf‘ver5315>rr tied rakitsir( %Hﬁetﬂa@»@eowﬁ )t-o 75% by

i m dazol 3- dlfluor net h ).
ATt ] T e S TR Sy R g B 75 to 608
di meFy Wi ght?, - brstd %nébunt is 5% welght or more from the
d| fI uor o%hergyﬁg r§1 t(ec%r%kl -Cuq_%tnho%cpe@ﬁla)
g ys in

d| f Idﬁ)m)]pjmaﬂt) t41,n4lé,, Earﬁj -ig et5takiys v\(e:igi‘ei hox yigrsenyiiom the
i m dazol bIS ( [
4, 4' VJ5EV§}/ Jtn %'k xyp en& gﬁa Q\\Qs? in
di nearepa%atz,cﬂi cbﬁ sEHe2, CSJ,Izect mefslnfdtr ophenyl ) -

%% tetrakis-(3- methoxyphenyl)-im dazolyl
dlnei %

bis-(2, 3, 5-
triflaor cﬁi‘r@rquLmalfi@‘fsimt etrrigkiad-q13- met hoxyphenyl )

- 17 imﬂ?&%&ﬂét@ééﬁfme@m@atlmﬁ Bt or of (c) is

trlfluorophe

4, 4 cEItRined rnarkufshe( RIRRIRSHHENA (Lo 5iR gpmgaition of the

di Mresent?’ IIWé’IT(J?OIf]}! Sardd iHd 3ol apher)) -imidazolyl dimer as
4,4'",5, 5" -tetrakis-(3- nethox é/lphepyl)-lmdazol yl

di met? SENHHAL (upgpent th
trifjoorophenyl)-4,4",5 5" -tetraki s-(3-

nmet hoxyphenyl )- im ol yl_dinmer, .2 .2 (2 5- _
tetraflu %%ﬁﬁﬁﬁﬁ)qfkghlg'trlaryl 1M1dazoly1 dlmer include 2

4.4 &5 &hl@f@mmyx)s—mmwwmdammz@imer, 2,2, 5-
| r 1 [
nEt:%l%Fd_f e? ?(rép%i?%yﬁdetlf] §< ali’leny 3 -1 %&ZOI}%}I —47%s

dlnBi;phEmylamadinQiﬁI)dlmer, -tris- (o-chlorophenyl) -

(2, 34 Ay by PERE QL L Sy LPRIGYL) 24-4 f‘oaéﬂ%répﬁ{éﬁh Spisda, 5-
(3,4- dimethoxyphenyl)-imidazolyl dimer, 2,2"'-bis(2-
fluorophenyl)- 4,4',5,5'-tetrakis~ (3-methoxyphenyl) -
imidazolyl dimer, 2,2'-bis(2,3-difluoromethylphenyl)-

4',5,5"'-tetrakis-(3—- methoxyphenyl)-imidazolyl dimer,

2,2'-bis-(2,4- difluorophenyl)-4,4',5,5"'-tetrakis-(3-
methoxyphenyl)- imidazolyl dimer, 2,2'-bis-(2,5-
difluorophenyl}-4,4',5,5'- tetrakis-(3-methoxyphenyl)-
imidazolyl dimer, 2,2'-bis-(2,6~ difluorophenyl) -
4,4',5,5"'~tetrakis- (3-methoxyphenyl)- imidazolyl dimer,
2,2'-bis-(2,3,4-triflucrophenyl)- 4,4',5,5"-tetrakis-(3-
methoxyphenyl)-imidazolyl dimer, 2,2'-bis-(Z2,3,5-
trifluorophenyl)-4,4',5,5"'-tetrakis- (3~ methoxyphenyl) -
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met hoxyphenyl ) -i m dazolyl dinmer. In particular, 2-(o-
chl or ophenyl ) -4, 5-di phenyl im dazolyl diner is a

phot opol yneri zation initiator that is highly effective
with respect to resolution and cufred film strength,
and 15 is therefore used preferably. These

phot | i4d S, Aar S _
AP R P12 AR A S A
am)u‘ht‘l of > the-tetizakds+ Gﬁﬂwﬁl%ymererl Yoonimsideep 120 dimer,

0 the photasens] 4 e fesid htion of 4 he prasentis- (3-

i nvention is pref er ably 0.01to O%b ‘Wei ght nor e
pr efGEM XY N ko aR0 Mgl ghitme Tand o st isretlerdatfiy

0.1 tﬂ:pfﬁiél%fy@i}gﬂt 4,14 S5 @mﬁgtfaﬁur@qw %ﬁﬁb}ﬁﬁbhenyl) -
0.01% wei ght_“or nore fromthe vie 01 Nt of
bt a7 AT 25 SN by 3 e LAt hsragpenyD) -

be 30% bys veei gt k1 £563- rie"tqm:;ﬁﬂuéﬁyqupoumldﬁzolyl dimer,

ing h esol ution ddi ti on,
pho?%";l)r}o'n gz%’th%'o@ﬂ qorﬁeﬁ%ﬂgruod’t A t4t’r2‘1 rtyridaryfetrakis=
i m dHfZ—GﬁQﬂhdi{ym'ferQ,a]n) ~ail nied e 1sle H dinte 1G O rpich &, i20r+bls—~

t her gy h [ ho osenS|t|v resin 0 |t|o
t he @03( preg;'eé‘% rﬁ%fef:ﬁ ejl) -z, a%prgn Sc - 37
photrogio] oprggtieratli emmndazcdtﬂ silmem:.l uden qmn‘tomsla&ucm (o
as et o] a y th 1aqul

O e R n G A B 8o
2 pwcmﬂlmmmmn 2 r@-t iditgire iyladntity dquibdoneffective
1l-c Aqui RhY ' ,
9, 18”1p enat raqwt%g%m%iﬁl# fh%%l{'e%g%%lm strength, and
napﬁt?ncrdlﬁrrﬁﬁ@ 22 ipnsfenadithr a@merm@h@ftopolymerlzatlon

3- chiprorA-o Fetdid apddy aaClLHr{éOQﬁ* t@foorﬁi 'rrfbrléet%%% $4eh used

as benzophenone, M chler's ketone [4,

bi s (id} rRSTHRAHTEH 1) ‘benzophenone]

4, 4" -dysx(ydi et hyl ami no) 5 benzophenone or benzoi n,
benzoi n et hers such as benzoin ethyl ether, benzoi n

phenyl  etir AR [0 bz Tt L ity ILnigEFRdi, ddieyicontained
di Mrh)ﬂh&@il’ﬁ:ltdﬁerﬁﬁ&l%e (ile%tlhlybdfr@o@l,tlon of the present

Phery T o RECCRARIN. Shary el YineY CaBriid: Toie

of preferably O. 05 to 10% by weight, and most preferably 0.1
to 5% by weight. This amount is required to be 0.01% by
weight or more from the viewpoint of obtaining adequate
sensitivity, and is required toc be 30% by weight or less
from the viewpoint of maintaining high resclution. 1In
addition, a photopolymerization initiator other than the
triaryl imidazolyl dimer can also be used in combination
therewith in the photosensitive resin composition of the
present invention.
[0051]

Examples of such photopolymerization initiators
include gquinones such as 2-ethylanthraquincne,
octaethylanthragquinone, 1,2-benzanthraguinone, 2,3-
benzanthraguinone, 2-phenylanthraquinone, 2,3-
diphenylanthraquinone, l-chlocroanthraquinone, 1,4-

naphthoquinone, 9, 1lC-phenathraquinone, Z2-methyl-1,4-
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10 t hi oxant hones and al kyl am nobenzoat es such as the
conbi nation of ethyl thioxanthone and et hyl

di met hyl am nobenzoate, the conbination of 2-

chl or ot hi oxant hone and et hyl di gt hyam nobenzoate, or
the conbination of isopropyl thi oxant hone and et hyl 15

di met hyl am nobenzoat oxd S, Such _ o
1- pher%/lrlla}[‘ 9ot propan%dB oa(ne eztlb‘/ enzoﬁaq%lxl}on%e §r 3-chloro-2

1- phwmyﬂamthqupamd@omer@na(tobcetm st )asoxi ne,
| ) hept
(N A Sudiche Ao i) 53 AR 4R e
th| oxemn t dhigmreish g Laohl i) m@mmmneﬂmm rdries (diethylamino)
i SO é)rfl)ﬁlc{)# Igenztwr}?erpzrou?hlk%rpg&rpwm%u@mdas benzoin

dlal oic acid esters such as eth
di rreetwlarﬁm%nzkem@om eyl Qﬁfﬁwlfﬁ?ﬁhﬁ&bé?ﬁz’b?ﬂ@r ethyl

[ 00524, 280 ADig, § Nestme M $hl&Lc 51 ket %& Adfethyl ketal,

bi s(di et hyl am no)” benzophenone is particularly
prefI‘éTFélE#I@Z1<¥hY)‘59]eS THE R gt dfnehny kgl ycine, ‘N-methyl-N-

phOt;ﬂﬂéH éﬁﬁé 061r I d 4 1 0rN-Fh SO Rl i e t Nmbinations of
trlar |m azol dlrrer of (C%?IS within t erange

of ot OXF 3R gt KY IRl 3P 3% §5hi S he S r
of Cedibimad 0 byt V@tﬂgﬁ! tramkarmsftorw efref allhyl wi t hin

the ran 0.1 to 5% b Thi s armun S

Foqut T Sl ok AT el i S FHOrH HE

Vi ev@mmoﬂ&@iam&i’tmmlm wlﬁmﬂatdamﬂfrwatmiﬂdk;enmad:é,s or the
[eAUEBRAR DS, SRS N B SR Sy
photmylwm@mnzmmoswnm dgtters sigch aollntptemyl-1,2-

[(XM%QO éﬁgdfyﬁé?fh?WﬁﬁﬁﬁﬂﬁP%ﬁﬁﬁT guPWQgﬂﬁﬁgﬁbt'@?

resin on'p03|t| on e present I nvent i on has for -
an essaraiedieuempinehtetiereairiond)) Qiimeroldqreidines such

Cor@éﬂ@ 71b$§?9-fe%ﬂcﬁfn%‘l U nepresentedn Pbddie K.k.)
fol | owi ng fornul 055]
or 9- phenylacrldlne, thloxanthones such as

diethylthioxanthone, isopropylthioxanthone or
chlorothioxanthone, and dialkylaminobenzoic acid esters
such as ethyl dimethylaminobenzoate or ethyl
diethylaminocbenzoate.

[0052]

Among these, Michler's ketone or 4,4'-
bis(diethylamino) benzophenone is particularly
preferable.

[0053]

The content of the photopolymerization initiator
containing the triaryl imidazolyl dimer of (c) is within
the range of 0.01 to 30% by weight, preferably within the
range of 0.05 to 10% by weight, and most preferably
within the range of 0.1 to 5% by weight. This amount is
required toc be 0.01% by weight or more from the viewpoint
of obtaining adequate sensitivity, and is required to be
30% by weight or less from the viewpoint of solubility

when putting the photosensitive resin composition into
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10 / \ NON (I) 15 [0056] (wherein, R represents an
al kyl group having 4 to 12 carbon atons). 20 Exanpl es
of conpounds represented by formula (1) above include
1-pheny|-3-(4-bipheny)-5-(4-n=bdﬂyh= phenyl ) -
pyrazol i ne, 1-phenyl -3-(4-Dbipheny)-5-(4-tert-

but y] - phe - pyrazoli ne,

1- pﬁ%ﬁbn:g%t4 bi pheny) - 5- (4- i sobutyl - phenyl) -

pyr aZglidle, 1-phenyl - 3- (4- bi pheny) -

(14pﬂ(edr?§lnt%§]i%r%keny%@£%4l Pgopentyl phenyl ) -

pyrazol i fdie plphHarggngil{igrze resin composition of the present
bi phenydrord-NEoRENt Yy @welal PY, ddMt thereof a (d)

1- phenyl - 3- (4- blphelgg hexyl - phenyl ) -
pyragxﬂq@gglqplﬂﬂﬂgpu in the form of a compound represented
(4- hjﬁriﬁfé’)fo@.l(&wﬂ?gmﬁ/dfmeeﬂyw pyrazol i ne,

1- phenyl - 3 30 (4- bi pheny) - 5- (4-'n- octyl - phenyl ) -

pyr a e, 1- phenyl - 3-

(4- bi pheny) -5-(4- tert octyl phenyl)- pyrazoline, 1-

phenyl - 3- ( 4- bi nonyl - phenyl ) - pyrazoli ne,

l-n
1- phenyl-3-(4 4- decyl - phenyl ) -
pyrazoline, 1-
phenyl - 3- (4- bi phen

35 and 1-phenyl - 3- (4-b|pheny)<5

Dy azol i ne,

- phenyl) - (1)

pyrazoline. [0057] - 20 Anobng ent i oned
conmpounds represented by geng ormula (1),
1- phenyl - 3- (4- bi pheny) -5-(4-tg put yl - phenyl ) -

pyrazol i ne and 1-phenyl -3-(4-R®ip -!y)-5-

(4-tert-octyl- phenyl)-pyrazolitwe are preferable. 5
[0058] One or nore types of conpounds represented by
for QﬁQh) are contained in the photosensitive resin

CONPRA{diih Ofr LG LSRN Jvantio <ﬁﬂﬂk¥@%. talo 12
anouﬁ?ithereof I%??M thin the ran&g E?TO 001 ték€0966§

10 VATRAN 3o )preferably within the range of 0.005

to 5% Dbyeved hats oﬂ’.nd: uri?:fsefr@!pa;@s)éd@etd“bg' tRehAaRge T)

of 0.05 to @6 Thi s, anmount is q 01%)%% 1-
(ﬁﬁoWﬁ %ﬂﬁ l phenyl - {4-bipheny)-5-(4 Yy
phenyl)~ pyrazoline, l-phenyl-3-{4-bipheny)-5-(4-tert-
butyl-phenyl)~ pyrazoline, l-phenyl-3-(4-bipheny)-5-(4-
isobutyl-phenyl)- pyrazoline, l-phenyl-3-(4-bipheny)-5-
{4-n-pentyl-phenyl)- pyrazoline, l-phenyl-3-(4-bipheny)-
5~ {4-isopentyl-phenyl)- pyrazoline, 1l-phenyl-3-(4-
bipheny) -5~ ({4-neopentyl-phenyl)~- pyrazoline, 1l-phenyl-3-
(4-bipheny)-5-(4-hexyl-phenyl)- pyrazoline, l-phenyl-3-
(4-bipheny)-5-(4-heptyl-phenyl)- pyrazoline, l-phenyl-3-
(4-bipheny)~5-(4-n-octyl-phenyl)- pyrazoline, l-phenyl-3-
(4-bipheny)-5-(4-tert-octyl-phenyl)- pyrazoline, 1-

phenyl-3-~ (4~bipheny)~5- (4-nonyl-phenyl)- pyrazoline, 1-

phenyl-3-(4-bipheny)-5-(4-decyl-phenyl)- pyrazocline, 1-

phenyl-3-(4~-bipheny)-5- (4-undecyl~phenyl)- pyrazoline,

and l-phenyl-3-(4-bipheny)-5-{4-dodecyl-phenyl) -

pyrazoline.

[0057]
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fromthe viewpoint of inproving sensitivity and
resolution, and is 10% by weight or less fromthe 15
Vi ewpoi nt of inproving conpatibility and

di spersibility wth the thermo@f@stic copol ynmer and
the addition poI ymeri zabl e nononer having a term nal

et hyl eni unsat,ur at d and denonstr.atj |

ef fects %ma %Iryh? Ie gt?le%l SC? conﬁ)o rﬁ{% H(;lmstennt‘ad by
pr es;aantel'ranl/effmrrmrﬂ,ati‘k) pylaﬂc&nyﬂe—&rommmaffy ) (4-tert-
demg:ghqg ef f n i

conbi n Iji)?f] éﬁ%%@elnﬁtéﬁgd%ﬁén?l s S &%Hé}ly -2
phot bﬂodiesmmwcztaxlnrphewlt)lmzmawm@ IH 1y ya:etﬁexzﬁkgﬂle

imd ¢ dimer of (c). 25 [0060] (e) O her

Conmponents In addition to the conponents descri bed

above, dOVDrPhJnSUb SRR L exaamRqunds 1RPrHAENtEd by

Pi gnEss, LN 1 Al $Q hesusechdd irhecr@qimﬂgl\@«ee%&m
conposi tion of 30 the present invention. Exanples of

suc IR TH HEPTs ubls t it 878§/ tu did Wt o e Al ﬁélegr
cr ys&tr@bunﬂ lradseo fELV: AN UM Ndriydldre RBoVi G by

blue Iachlte asi c, and d
o o dtp L 00 TIOT S T St 1Y OH T it I 41990 5°
addeq(tvaejtghet, FH‘erOt&ﬁa"tSi;Irré/ﬁeﬂaﬁﬂy’l mclqﬂﬁaslﬂhs)rraﬁgéhﬁ 0.05
pre ent ventio to be agble to a vi.si.hl e

P It B aner el Rl ar iy more
dyesfnmn:lumhe x}m»q;mlrw)csft aﬂmpmmhetg aeth filtioriary el
Contrast ar |clarly odlnthecse of usi
| euco crysft CP é; tlhoefrg’r}@ er‘?a%théni esssprfefoeraq-%ﬁ e.
Exarmlwaﬁnﬁlmrmpma&g rr.mm;dae:nﬁnllty and dispersibility

3I glut yl'am nor‘%eq:@]{yé?t ani no I uor a lél(?lrdag:h(ez addition

chl m@amarmblea dnmn}&rarhén@fﬂwcﬂ germinal ethylenic
2- broms Ssudl Uy the effects of a d
y%lyr% uEpl %etcﬁéﬁ am nILéf ik © etiects ob & ary

2-N, N-d| benz | 'uor an,
3 dlfeltlﬁ%lllcd’rﬁwesﬁsﬂ)- chl or oam nof | uor an,
jgwd hoxyfl uoran and 3-

d| et yl am no- 6- net hoxy- 7- am nof | uor an.
In the presert invention, the pyrazoline compound of

(d) demonstrates the effect of an intensifier by using in
combination with the aforementioned photopolymerization
initliator containing a triaryl imidazolyl dimer of (c).
[0060]
(e} Other Components

In addition to the components described above,
coloring substances exemplified by dyes and pigments can
also be used in the photosensitive resin composition of
the present invention. Examples of such coloring
substances include phthalocyanine green, crystal violet,
methyl orange, Nile blue 2B, Victoria blue, malachite
green, basic blue 20 and diamond green.
[0061]

In addition, a leuco dye may also be added to the
photosensitive resin composition of the present invention

so as to be able to yield a visible image following
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[0062] The conbi ned use of a | euco dye and hal ogen
conpound in the photosensitive resin conposition is a
preferable 15 enbodi ment of the invention fromthe

vi ewpoi nt of adhesion and cont rdst- [0063] Exanples
of hal ogen conpounds include anyl brom de, isoanyl

brom de, isobutyl ene bronide, .ethyl ene, broni de, 20

o ARSIy L Dk PRy SR Leuco
brommestdY ishranmmetiny/ | £flpherad dud f ofmntosrdionis particularly
tetrabrom d tris(2,3 di. Y. phat e,

tri cqawl?c%?ola%e h(‘)earr‘%adsée,z Oafny%llq{o%iriooeg{cooloséo%ﬁgtl%sl F@éall éc,' thereby
1, 1,daking cthior @ ahls(g- campleenyd) faiivmsen P&s include
hexagchl .o nd_ enat ANARF- VAN inds.

(oo AR BAN AT AR RIRNAL S A% ol

photdisursy tdamieno-esine tdonposiar ign naf e agas & of2 -

cont aj i : | I bl i 4kt —h—
¢ cafuraﬂge}ﬁol_mgll&ggelscg/%&%y r&imhrtﬁa_ﬂ SIAbIY Wy 3 LR hy1-6

0 range of O | ght 0065] "The contents
of tHeWdt o, Bubstaihc & 2hd 1 dlen 2ilening e

phot osans) fdnven d 81y HOMPAS td 1y 1208 rRy-efr abl y
within the range of 0.01 to 10% by wei ght each. These
35 (Gt At abl 40 TSR e e To 2o

f r o e y Mirewnel autmefhdiapi nGanciory Masdrbet ween exposed
portkﬁy and unexposed portions, and are preferably

10% i ght or - 22 less fromthe vi ewpoint of

mai nt ai NiTie séoimigeGts [df ya 16 @ydviarebterloddre compound
phot.osensi ti,ve resin conposition of t.he present

Vet i Tt a9 R dhareirt hiost g S preferable
pol yemeraddateron ohhite tiorveort lwenzotam a2w eriiawperiddr afo

i mprove the the ility and storage stability

t her'eot J[(%b d nafisf‘tp es of such radi cal

pol yiEtaFlat i on inhibitors 10 include p-nethoxyphenol,

hydrquiqgﬂﬁnpfgg(g¥ﬂﬂé&ogen compounds include amyl bromide,

iscamyl bromide, iscbutylene bromide, ethylene bromide,
diphenylmethyl bromide, benzal bromide, methylene
bromide, tribromomethyl phenyl sulfone, carbon
tetrabromide, tris(2,3- dibromopropyl)phosphate,
trichloroacetoamide, amyl iodide, iscbutyl iodide, 1,1,1-
trichloro-2,2-bis(p-chlorophenyl) ethane,
hexachloroethane and halogenated triazine compounds.
[0064]

The content of halogen compound in the
photosensitive resin composition in the case of
containing a halogen compound is preferably within the
range of 0.01 to 5% by weight.

[0065]

The contents of the coloring substance and leuco dye
in the photosensitive resin composition are preferably
within the range cof 0.01 to 10% by weight each. These
contents are preferably 0.01% by weight or more from the
viewpoint of having contrast between exposed portions and

unexposed portions, and are preferably 10% by weight or



10

15

20

25

30

35

napht hyl am ne, tert-butyl catechol, cuprous chloride,

2,6- di-tert-butyl-p- cresol,

2,2' -net hyl enebi s(4-nmethyl -6- tert-butyl phenol),

2,2' - et hyl enebi s(4- et hyl - 6-t ert22 butyl phenol ),
aIuninun1nitrosopheny|hydroxyanine and 15

dip n S 0068 t S c 1
enzot 1T sbrBe i nel oo i ot i b Ay SRS btLiey.
1-chl@¥®osD, 2, 3- benzotr| azol e,

b' S( N-2- gyl hexy!) A NUEL W fhee v 2 I?éélﬁﬂ%rﬁgs@gpdfon of
b| s(ﬂ-\h@ feX &4 e xda Yt Fomsr pef erab iy Xt aing t& imabieal

and polymerizaticon inhibitor or benzotriazole in order to
blS(N— - hydr oxyet hyl ) am nonet hyl ene-1, 2, 3-benzotri azo

e. Wplafa‘a@tt% tfa%w et bt bybeHiagahaisi ity
inclgﬁgaéofparboxy 1, 2, 3-benzotri azol e,

5-carboxy-1, 2,3 benzotri azol e,

N (NNQR&TL 2- et hyl hexyl ) ani nonet hyl ene 25

car boxybembzggﬁglélg%fl sEH Ne ¥ Tha 2-dydmseyieddtddon inhibitors
am none Iene b nzotr.iaz an

h&(h%ﬁ@ % @ﬁm@ %Q en?inrﬂ%é%ﬂﬂ%ﬁﬂPne' pyrogallol,

car hexymwemyDirtiigz ol e r {4069} 1 catecresmurdumfousadittladride, 2, 6-
pol yneri zati.on | hi bi t or pbenzatri azqgl.e N
e Thot SReHRT T Ve T oSt T S ¢ TGl ey e Coige HH -6

Wi t hiterr t-Heutr ahgiesrod1 0, (2, Z’O—I@f)mb];ervm:ghw—e&tdlyﬁn-r@-tert—

pref i n t

Thi k%%i'ﬁ( l%él\ll:lssfpr et EL?% d’l ]O 9% sb%’ Lbélxly}ﬁllq{g ‘and
fr(Hdl@hﬁmwkwwﬁmwﬁoamlmmpart|ng storage stablllty 35
to t tosenS|t|ve resin conposition, and is

prefera 3% by weight or less fromthe viewdoint of
mai nt ai m%’g ?ﬂfé)ﬁb%@hrsﬁxmﬁlﬁs oD peniq@urgzcirs include

radica, polydesdzatd omd nhi biggirar ?Wﬁécﬁ@ﬂaﬁzd@
be used alone or two or nore types may be used in

conth+ati ot e 5y deeray L )@%weﬁéﬁ&lﬁnw 2a|%é>edbzotrlazoler

Cont@iﬁﬁd—z%ﬂmhm%ﬁémleﬁﬁém @@%IYIQ{}:ﬁfzole and

the f eé ention as necessar)\é1 1?;laé;es bof such 1

pl astitTe PR G VARG el Qi ~benzotriazole.

p0|YBiW{ﬂ@ﬂt&l@i,}lc@kam@msfpﬁ@ﬂydﬁtﬁ{ybenzotrlazoles include 4-
carboxy-1,2,3-benzotriazole, 5-carboxy-1,2,3-
benzotriazole, N-(N,N-di-2-ethylhexyl)aminomethylene
carboxybenzotriazole, N-(N,N-di-2-hydroxyethyl)
aminomethylene benzotriazole and N-(N,N-di-2-ethylhexyl)
aminoethylene carboxybenzotriazole.
[0069]

The amount of radical polymerization inhibitor or
benzotriazole added to the photosensitive resin
composition is preferably within the range of 0.01 to 3%
by weight and more preferably within the range of 0.05 to
1

or more from the viewpoint of imparting storage stability

o

by weight. This amount is preferably 0.01% by weight

to the photosensitive resin composition, and is
preferably 3% by weight or less from the viewpoint of

maintaining photosensitivity.
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10 gl ycol, pol yoxypropyl ene pol yoxyet hyl ene et her,

pol yoxyet hyl ene nononet hyl ether, pol yoxypropyl ene
nononet hyl et her, pol yoxyet hyl ene pol yoxypropyl ene
nmonomnet hyl et her, pol yoxyet hylen& nonoet hyl et her,

pol yoxypr opyl ene nonoet hyl ether or pol yoxyethyl ene 15
polyfédpégpylene nmonoet hyl ether, and phthalic acid
esters such as diethyl phthalate, o-toluene sulfonic
acid amiHes padotakneosyméphizt ben dimmkietox rébut yl

cit r}é‘éﬁzoti&{[é%f&' ﬂ;tﬁét&secﬁréféﬁé/'oﬁfg&ty?f'rhélaé € ypes may

tri-n-propyl acetyl“citrate and tri- acet
citriageusod fuoronbinetientent of plasticizer in the
case@h7epntaining a plasticizer in the
photosen3|t|ve resin conp03|t|on iIs preferably within
the rangel oP1asE 65088 R ver bR IO B9 etlerEif y

h;bzmowgeﬁgﬂgﬁv@frési@ SHpbYi Web g 2% T}f‘i‘éséﬁ@umventlon
|s preferably 5% by ht or _nore fromthe vie

of i#hi BFEF Fe? BEt ay}:?:,Xffi e ePophet BRI EniFers re flide
I ”p&ﬁljJ@@lf-é%ebb$ I $m<yht@stﬂs1@1gzerwlep1émé g1 gt j spolypropylene

f bl 5OW t I f t t of
P SRl Ra e et The, SoTy bt ay Sene Re0y 50

The p@by@sy@shylaﬁerm@m@m@ﬁMpbseﬁmawycﬁolymxypxnpyﬂene
SR TRY, shepeori el Toav Sl VB L R dvn o

to (rec)n:ameth]ahl ébhmty mbmyeduyﬁmphwwﬁhybl sgnts,
L R

or |E@b¥@pywrgwﬁbﬁ@¢ mOﬁb@kﬂﬂiﬂﬁthei¢waﬁ¢w9ﬁﬁ®ﬁllc acid

pr ep ]ﬁ§05&@ﬁt éhglé({ﬁgfﬁéﬂlyhﬁate @Oméﬁ'?éj éﬁﬂfﬁ:rglc acid

otosensitive re conp03|t|on IS
4OOOth43%1%ecPa¥0¥1h%ﬂ‘? erpeianif caotd mdde oqubutyl citrate,

<Phot psepisit i ¥ec Regdn E@f@ﬂ@§ﬁ>bééﬁ¥1rﬁﬁﬁﬁhﬁ@e tri-n-propyl

phot osensitive resin | am nate of present
|nveﬁ??%ﬁll%1%6%%%3%%do¥r%7%m%ﬂ%%%n%¢$¥W% ¢St ayer
and posupport for supportlng that | ayer, the

photosenS|t|ve resin | at e, al so have
protectiv content o© p aSthl er 1n the case of containing

a plasticizer in the photosensitive resin composition is
preferably within the range of 5 to 50% by weight and
more preferably within the range of 5 to 30% by weight.
This amount 1s preferably 5% by weight or mecre from the
viewpoint of inhibiting delays in develcpment time and
imparting flexibility to the cured film, and is
preferably 50% by weight or less from the viewpoint of
inhibiting inadequate curing and cold flow.

[0073]

The photosensitive resin composition of the present
invention may also contain a solvent in order to cbtain a
mixed liquid in which the aforementioned (a) to (e) are
uniformly dissclved. Examples of solvents used include
ketones as exemplified by methyl ethyl ketone (MEK}, and
alcohols such as methanol, ethanol or isopropyl alcochol.

A sclvent is preferably prepared so that the viscosity of
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| ayer on the surface on the opposite side fromthe 10
support of the photosensitive resin |ayer as
necessary. [0075] The support used here is preferably
a transparent support through-wkich is transnitted
light radiated from an exposure |ight source.

Exanpl . SUppo j yet hyl e o :
Cor cpr AT A 6 T on Opol yoi mr SaT ROl T Ton Thal g tion e
chl os0detdi 4090 vihPy | sedl ot | dee capod yaekrd i dfn25°C.
ponré&y&jdene chloride film vinylidene chloride

coporyner- film polynethyl nethacrylate copolyner
film polyBhyresensitiye pptyacridmomdtretre film 20

t | L de. £l <. e
el vat | Ve T RE HedndPaf ity R REE s the
necegsessnprinyenviesel s Thenpazed vaf ue plotprefesdblye Sresin

I | | md t L.t
of L 1 or i s End Geonu CH 14 Ty (e
i s ZBhpretenrablivaoredinolaninaled oIy thesmdwmbe g¢ protective
Mai RO S FeRgt iy ARskd hon like. of Q078le d u@ddlidi Ahe

an inportant characteristic of the protective |ayer
usedSHFPeRe Phothr gl tesrns st ¥e 307 i hpiter &S tipgessary .
the polhesj ve strength with the photosensitive resin

| am nate of the protective |aye sufficiently |ess

er be
than thatT®f $HRPQpPHTEd Fthats iRTEHFabe eadiygnsparent
sepag@bst £ rom dlgh phoi esensi dtaresniesidd | agHattadded from

exanpl e, a pol hyl ene fil mor_ 35 pol ypropyl ene film

o e STRB O Coed T ors QHEE by oA [y GracH reppdits

addi inohyda polyetiayl erge Stgpesprorhslepay afbilln,t ypolyvinyl

di sc i n.Japane Unexam.ned Pat ent, Publ.i cati .

o 20880 L e pRBR s I DR ol i [T ice

t hi ckoreshyroér t fielmr qpecty ey 1iadesre ichlqrieferfablny, SOirtydidene

100 agfﬁyy r §;§ Y110 48 1 VA

Al t houg v(ggr)y%fggg cc%?g'fll ynlgr}’t oﬁs t'he ea{{)H B’f ll gnaieh%(@).an%}{lhéete. .

t hi chkereskymdr t Felmphaokegiaitdne fidgin palp@aciyatigrile film,
styrene copolymer film, polyamide f£ilm and cellulose
derivative films. These films can be stretched as
necessary prior to use. The haze value is preferably 5
or less. Although a thin film is advantageous in terms

of image formability and economy, the film thickness is

preferably 10 to 30 pm based on the need to maintain
strength and the like.
[0076]

In addition, an important characteristic of the
protective layer used in the photosensitive resin
laminate is that the adhesive strength with the
photosensitive resin laminate of the protective layer be
sufficiently less than that of the support so that it can
be easily separated from the photosensitive resin
laminate. For example, a polyethylene film or
polypropylene film is preferably used for the protective
layer. In addition, a film having superior separability

disclosed in Japanese Unexamined Patent Publication No.
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phot osensitive resin | am nate of the present invention
is preferably within the range of 5 to 100 gm and
nore 10 preferably within the range of 7 to 60 m wth
a thin photosensitive resin |ay2s vyielding inproved
resolution, and a thick photosensitive resin |ayer

yielggglong?%gvggn £|In1strength [0079] 15 A

conven AGWA" Met od can be used for the
met hbd0 7 of produ0|ng the photosen5|t|ve resin |am nate

of , {he PEESCEL Ly entian. by, sehientLalyel A nard g

the support, Of GSensi tive T ayer and,

necegsefgrabhg p@otecl@@eumaymd.mdib[@Kﬁi&réﬁﬂy 10 to 50 pm.
exa %& he photosensitive resin conposition used in

thenE zo ensitive resin layer is mxed with a

sol vent iAlwhoeghtveyymme atcssodieg to it apphicatish, the
i qui b ng. the m xed, |.i qui 0

25 e R E T r oG e PR PO T gt e
dry|m@oam@en$ah1matrﬂ@lmhbam¢mﬂb@emﬁithempr@ﬂﬂntItqm&ntion is

conpose hot en3|t|ve res co sition,on
hergEE e fan GBI PRRT Srapdf SPGB ik Hore
Iam@@éseﬁgmpewﬁehpﬁo@%eﬂa&yeI@fﬂﬂaﬁér@otm@ with a thin
protectlve | ayer onto the photosensitive resin |ayer

s RRYSITFYSL | DOB2YCS URekIERT Pate KN ECHIREGERA resolution,

Ivbt hotly A tieséBtphatdems Usi g tdei Phodwsensididihg improved
resi 35 Ian1n te of the present invention can be

f or et By> B} Heess conprising a | anination step, an
expopresstep 26 - and a devel opnent step. [0083] As

on XA ol fogPehlL £, TERH MIEP Rl I8 used for che
| am met lopd fbirp1¢mumzngetﬁ&emﬂanEEnEmﬁlw&eH&Eﬂn11aminate of
2O S, S T MR LU e
resi yprRget, the photosen51t1ve resin layer and, as
necessary, the protective layer.
[0080C]

For example, the photosensitive resin composition
used in the photosensitive resin layer is mixed with a
solvent in which they are dissolved to obtain a mixed
liguid followed by first coating the mixed liquid onto
the support using a bar coater or roll coater, drying and
laminating the photosensitive resin laver composed of the
photosensitive resin composition on the support.

[0081]

Next, a photosensitive resin laminate can be
produced by laminating the protective layer onto the
photosensitive resin layer as necessary.

[0082)

<Resist Pattern Formation Method>

A resist pattern using the photosensitive resin
laminate of the present invention can be formed by a

process comprising a lamination step, an exposure step
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onto the surface of a substrate with a | am nator by
hot pressing. In this case, the photosensitive resin
| ayer 10 nay be |l am nated on only one side or on both
sides of the substrate surface.2dhe heating
tenperature at this tine is generally 40 to 160C. In
addlgﬁgna ggygf& N, 20 ﬁen1cal resi stance can be

ed” by car r§ I'hig ou? pressing two or nore
tlﬂEéOO$$]thIS tinme, a two-stage 15 | ami nator provided
with tandgm 10l Lets, By, Pe, uggciﬂc BLERSE he ot the
pressing e ca I ed out repeat ed passi ng
bet vx?e@ﬁm@t @ sStEp0Ba] flm&tcaxm@mfsm%nm ep jaminator.
carri g0 it - 4isb th@”pl@@t@M§P€1thFe§ﬂppﬁrﬁlﬂa§te has a
separated as necessary followed by exposing to
act |H%‘P’F%@tﬂf‘§h¥al’%¥ou@he apm%%%& layer Egoisnowd
exposyl Bowsd dsY 1 s ek D thige | B NOSdA Y ©Of vd hesid A yer
source and exposure tipe. The anmount of exposure

may
al so°BEC ERR UTREEIFE P hrR aBib FHorte 1P § obanator by hot
Maskpt€ssi ey POSL e ks h@éjSéTﬁytlraé Sshdeossesh  ivd htesin layer

exposure st Mask-1 ess posur vol ves sing. b
e oy o« BB IRER SR QEPRITH S A8Y A OB iaed of the
masksulds sedi € onatitd o . | aRles Ma*@ﬂpyrtém;getramﬁsswte this time

mercury lanp 30 and the |ike having a wavel ength of
350 1% IR TE 4Rt F64°Ghe I gﬁﬁifﬂ%é@flceadhﬁélon and

Wi tdiem P31 eF dls i St L0 @A sk Do Por} &¥ar@fithd ut hot

pattern i s exposed by sequenti al | scannlng t he

substYQt & H¥ th"a TF gt DHea="rhe S dgtiM&x st stage

i Nt s SRSEr | Sreiel s dn wieth btyaztdtﬁn | t37 N8 tnya Piba3udd® for
i ght source and the npvenent eed of(%he sg%;trat

[oos%ﬁei%&?g' LUV TS &p Fsa%%ﬁrer &' Js%egataedly

- 2asieired apetngeatevicekleds. t he case a support is

pres @68?? t he photosensitive resin |ayer after

exposure, this is renoved as necessary foll owed by

removi ng Nereposed epprsionssinp devetapiiny usihgising an
deveé%i%solfﬁé Oéh;s ]Hljels'S gééﬁgﬂé)gec?rbsalr{@lég?ar followed

aqueous ution to obtain a Tesist agieous
sol RY EBRRHN Gist N3 dF 1@ Gl ts QISTE,QiJgh a pho

amount of exposure is determined by the luminosity of the

omask. The

light source and exposure time. The amount of exposure
may also be measured with an actinometer.
[0085]

A mask-less exposure method may also be used in the
exposure step. Mask-less exposure involves exposing by
writing directly onto a substrate without using a mask.

A semiconductor laser or super high pressure mercury lamp
and the like having a wavelength of 350 to 410 mm is used
for the light source. The writing pattern is controlled

by a computer, and the pattern is exposed by sequentially
scanning the substrate with a light beam. The amount of

exposure in this case is determined by the luminosity of

the light source and the movement speed of the substrate.
[0086]

Next, a development step is carried out using a
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for the al kaline agueous solution. Although these are

sel ected according to the properties of the

phot osensitive resin |layer, an Na2CO3 aqueous sol ution

10 having a concentration of 072210-2% by wei ght and

at a tenperature of 20 to 40C is typical. A

Surf@elante: Ay aaptLL oA N0 AOCDLL 0l &Ly ADUN c e on
an organi c sofven or pronn i ng deve TS0

be n*fli%dpmptﬁswéltwﬁammnah@@@usaémutempsqse, thls is

[ 008 oxgh i
ool tm AR act et PALLSI By Rl Pt Andposed

caseRORt1pRat PYigdaveborbRg arsbnged c‘%ﬁYﬁF b wwlubppon in the
to 308fm ofhis QEE&lDﬂeSi@@e@@§e§olﬁtf5§sﬁ@lébﬁé&n a resist
further inprove 20 chem cal resistance. heat1 ng_oven

conptTaSe- of AA HPEEORF rSOl wEAR eFuClHra g ah‘aact%r 8FeH2C0s is used

syst £st Célle b2l KSEInd Odqudedd | H@1ul DO88] aAxhid ﬁﬂkhese are
Wrin %Jr Boar Pr oduct i on Met hod> 25 The net hod

pr odt! p‘?‘F?ﬁ’% W r iR R R PRI E R Df J%*é%t
| nvqﬂhmmmﬁtﬁé ﬁésﬁarla@m: Qim Ndyeoes§adoubosolution

f I Ng. des
coppet P T SETE B0 GO 1 o BBArdl (o AE and 2t a

subst émberat @t ayed dyr gol grg tﬂy a4gh dehe stheRirfactant, an
descri bed bel ow. 30 0089 First, a sem conduct or

pat tE T T FFRFRITH 1M @ TPkt AW ook P QAfT solvent

t hatfémqammmo@@ﬁehypm&ewampr@mo Usd Ngi:ekn@Wh the
as_et chi ?g% <$| ati ng. 35 [ 0090]
S

Sub§% %pi SRR Hern is separated from

the Sﬂhﬁllate with an aqueous sol ution haV|ng st ronger

;)bt ai nagkﬁ%%@c:ar tB?Pn‘%]}; %%gp%&%r tﬁt#gndutgﬁ% thereuit of

ar e e phrtémentaronaadn smpm,ns:lepertdnmgaldmluhee CHCREE0 S

SO YA SEA Lt s o0, (19, ol 56 be el 120 dfhec

of N} dieating step makes it possible to further improve
chemical resistance. A heating oven comprised of a hot
air, infrared, or far infrared system can be used for
heating.
[0088]

<Printed Wiring Board Production Method>

The method for producing a printed wiring board of
the present invention consists of carrying out the method
for forming a resist pattern described above using a
copper clad laminate or flexible board for the substrate
followed by going through the steps described below.
[0089]

First, a semiconductor pattern is formed on the
copper side of the substrate that has been exposed by
development using a known method such as etching or
plating.

[0090]
Subsequently, the resist pattern is separated from

the substrate with an aqueous solution having stronger
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KCOH having a concentration of 2 to 5% by wei ght and at
a tenperature of 40 to 70C is used typically. A snmal
anount of water-sol uble solvent may be added to the
separating solution. 10 [0091]~-<¢%ad Frane Production
Met hod> The nmethod for producing a | ead frame of the
pres@ﬂkaliHY€9tt93ncgﬂé'§é§e9$ {Hﬁnégﬂuéléﬁstétobtaln a

pattern as descri b above USI ng a copper, copper
al | o?eS%é?%lagl&seﬁl wbyl@g oaed. ne@hth@mttlﬁ@retme no

subsps at ech Oh-oved; Byt 1 895 NG LIROUIIK I NER ST 8PSeous solution
descrlbed bel ow. [0092] First, a sem conductor

pat t 87 ®dj EOF 0P ARATBYL @R chF AR L $hebe uteared t Fatahashe

been"expesgdi by sevet oprent . a@oaiﬁggﬁﬂ é%ﬂ%ﬂ%&%?n$fYNaOH or
t he *@?lst attern is then renoved a nmet ho

si mi faF Bavinatd ug%laC%t%%l%o%c%.% oF Ry vrﬁwﬁfeoand at a
W PemPOALEy e geSEdi beth oy tu%e‘épg?éﬂc%lﬂﬁs' dnall

| ead frame. 25 [0094] <Sem conduct or
Pr od#fe? o %t%@@rﬁﬁ@lW%owimn@rmcbmga@ed to the

sem sopgket Ok g PasKkage-Rf the present invention
consists of formng a resist pattern as described

abov[eOQl%]rhg for the substrate a 30 wafer on which
for mat i oncRéa@nrtShe CPf@cﬂkhétM eatbqxonpl et ed,

fol | owed the steps descri bed below
[ 0095] Aﬁ%?ﬁ‘ %ﬁ‘?ﬁﬁjc‘{ g%‘f‘i“é‘?lrflq £ R LIRSk ity present
coppatverdsi ot Gmm$&§t$rbﬁfﬁbﬂmiﬁgld1ﬁéﬁiiﬂﬂﬁﬁﬁﬁern as

colu eni n ex osed by devel o
[ 009 g"zﬁ{]"ﬁ b%%%ﬁ% i EIRRS ee"}r) P Y e fitep
by alhet hod stilmet anettal tMequm‘i: ithe hmkm'tmhm i foll lafwed by

a ' j r eV|o s/ scri bed
f ol F%%Hdﬁfgtyﬂéd v&r)leg %heg% 1 e C}/I}:’ae)e/ler at those
por t | &h%2 ot her

First, a semiconductor pattern is formed by etching
the substrate that has been exposed by development.
[0093]

Subsequently, the resist pattern is then removed by
a method similar to that used in the production of a
printed wiring board as described above to obtain a
desired lead frame.

[0054] _

<Semiconductor Package Production Method>

The method for producing a semiconductor package of
the present inventicn consists of forming a resist
pattern as described above using for the substrate a
wafer on which formation of an LSI circuit has been
completed, fecllowed by going through the steps described
below.

[0095]

A semiconductor pattern is formed by plating copper
or solder in the like in the form of columns in the
openings exposed by development.

[0096]
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5 than the colum-shaped plating to obtain a desired

sem conduct or package. [0097] <Relief Substrate
Production Method> In the case of using the

phot osensitive resin 10 | am nate2®f-the present

invention as a dry filmresist and processing a
substrate ti ho nsit s'

am nat e SeePaaNRar Sl | B ckeS sR P EEET crecfelSTed by -
subsmeEhedralmhearotnwbhaa p$©@essedhebpsedmetemma¢f a

' h 5 d
gggcgrﬁnF%%gg?r§?g}£§£g§ga5hg %8@%1} aJESEL D8 followed by

e processed b
mat eFFBPVIRG| bide ghgn atget@; seayer et athosge gmerslm‘seother
mal Cghah ¢6OALEHuMhL Ok a5Eat Ll PAS Snt £1.605 AL rea
base material, a stal nl'ess stee or other netal
basesﬁﬂ%%@PQPCt%rsP@?%@%emafer a processed m nera
suchrasssapphire, and organlc base materials such as
a synthetlc resin, Mor eover, a substrate
having a f%??e?fp%E?%Fﬁa Broducitipn (¥eedhamel y a

relief substthéecasa@nobeudbiqi tied g@dorg@éékgsimngfb@n
n which a, blastjn mat eri a

sandbpl ast i e I

B OV DL E T | P rs SR LK Ao 170 WbovEL h resist

et Chalﬁ@ o dess s Bl d@p:ﬁllﬂbsﬁﬁzﬂt@ IS¢ padiadib Dassigp, tlie
reS|n re he. substrate i s rempved

50 et Eenter SRV e b Liie e LAt i ot ard and
and déheldpkad. o klm@vmuhsmftmt@l icarhdefasedf ar phwecessed

0 2400 ndBLELLA! 880 1 NS ATOLSIEIL 100G e method

san asting RO
n10r®@%¢tlh¢@sabmw¢he order of 2to 100 m of Si C
Si02 fg fB CaC33, Zr02, glass or 35 stainless steel.
The re substrate can be preferably wused as, for
exanpl e, Be¥earepreles ool dthi¢ dprqrarded diapt ajaterizgl
Exafmﬁ@ﬁucﬁé)l@%laﬂ thoughdhe-{ 01 | Oé{\"cj‘ﬂaﬁ Widesferial

nore detalil
coated w1th a glass rib paste, a ceramic base material,

stainless steel or other metal base material, a silicon
wafer, a processed mineral such as sapphire, and organic
base materials such as a synthetic resin.

[0099]

Morecver, a substrate having a relief pattern on a

substrate, namely a relief substrate, can be obtained by

geing through a sandblasting step in which a blasting
material is blown onto the formed resist pattern from

above to etch to a desired depth, and a separation step

in which resin remaining on the substrate is removed from

the substrate with an alkaline separation solution and
the like. A known material can be used for the blasting
material used in the aforementioned sandblasting step,
examples of which include microparticles on the order of
2 to 100 ym of SiC, Si0Q,, Al,0;, CaCO3, Zr0;, glass or
stainless steel. The relief substrate can be preferably
used as, for example, a rear panel for a flat panel

display.

a
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5 explanation of the present invention through
exanples and the like thereof, the present invention
is not limted to these exanples and the |ike. [0101]
First, an explanation is provided#of a nmethod for 10
produci ng eval uati on sanples for exanples and
conparative exanples, followed by indication of

eval uati on nethods and evaluation results for the
resuExampgleanpl es. [0102] [Exanples 1 to 6 and
Cbnp§@§@bye Exanples 1 to 6] 15 1. Production of

Eval uat1 on Sanpl es Photosensitive resin |am nates of
Exanpl es Altboegh ghle Copphpuing o EREHPE 252 109 Be gl bled

produggtahBriB8 o FRPRE! pHeseht bedybel ovy {194034h @Pamples and
<Producti on of Photosensitive Resin Lam nates>

Phot b38ni tEvENEESPR cERPORTEFORE HARRELe¢mels not limited to

conpeskté 08gamPOME hRq TRt el dxal ong with solvents were
Stirf&fgde m xed well followed by uniformy coating

ont o surface of a support in the formof a

pol yet hyl ehes@p &grepblishaienfis mhevidgd act hh akdelssd for

of 19 m,using a ar,_coater and drying for. 4 m nutes .
"n PHPURTIRY SEELVREIgbt SFP ROt CUb Gt TTREST (¥ comparative
| ayeesamghes| hf ckhessd oby t hvedi qdmot @s emfSi évavkPudesem methods

| aye s_40 0104 30.Next,. a protective |layer
bt AT B CUUITE gt S itlades BN LA LN
of 280hPxhs | aminated onto the surface of the

phot OSE”S'E%';XI?%{&?{‘ . aaegn@gﬁe%hggg)@%ﬁxggnﬂgrﬁbi& 1 to 6]

pol yet hyl ene rephthalate .
phot bsensPrddect egi nof afvakeasioB554rddd The names of

mat eri al _ﬁﬂ@PQé‘&E‘éf’ti\F‘etP@sirﬁﬂa OSEPBI Bt NG IESID o 6
conposi tions represented Wt abbreviations in Table
1 ar@n{ neeepd edtive Taprmobes I 0006] Wi Herereed tHe the

CONPRShiAdPNSe S r OBR AT bW €
[0103]
<Production of Photosensitive Resin Laminates>
Photosensitive resin ccmpositions having the
compositions shown in Table 1 along with solvents were
stirred and mixed well followed by uniformly coating onto

the surface of a support in the form of a polyethylene
terephthalate film having a thickness of 139 pm using a

bar coater and drying for 4 minutes in a dryer at 95°C to

obtain photosensitive resin layers. The thickness of the

photosensitive resin layers was 40 um.
[0104]

Next, a protective layer in the form of a

polyethylene f£ilm having a thickness of 23 pm was
laminated onto the surface of the photosensitive resin
layer not laminated with the polyethylene terephthalate
film to obtain photosensitive resin laminates.

[0105]

The names of material components in the



5 Exanples 1 to 5 do not contain conponent (d) used in
the present invention. In addition, the conposition
of Conparative Exanple 6 does not contain the triaryl
i m dazolyl dinmer used in the prellent invention. 32
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M U E%]ng M. I{'o QL) l\ékpl%)t A%talln wn}ﬂ%ent d)' Iﬁec}/\lzl.n the

o o mrqserntN :Lrwewtnoru 0 10 Ndditimre ol qnmpoaJ)tJm of

m c C&Tlc?aﬁa@nae aﬁl}bér%ll\é N Nic?eé) 1510 BntdidfVM -triae

imidazolyl dimer used 1n the present invention.



O
a
O
M

N

WN O

) J W
t a\ 4

m_
.1 Ov

0 0 V\i

NNNamNNNN/1LUmM

n o u-lI

O MNinotit

% M

.~4a Oa) MNIZmmmmmmm' ~

~tiou:

INto ~n CmNONLUOmM-H 4)

1.1 Mit

n

VL

N
N
M

.1 MM

=)
JO@ 18Ts21 Jo bHutanoojoyd sienbspeuTl 03 snp paWIOI 30U SSUTT 3ISTSSY 7«
w“mummuﬂm 1STS2T UC UOTAINTOSSTR JO XYOBT ©3 anp PSlenTeAS 3 03 aTJRU T«
Tx a g d g q q d (jyuex) [A3TaT3deT2s 90IN0Ss JYULTT
T {yuex zasodxa
8/68 %m@ Tx a/o0t ¥/0¢ g/6¢ ¥/0¢ g9/5¢ a/5¢ 4/G§ /) ABI-Yy I0] UCTSaUPY
- {fuex 1asodxe
T« a/001 ¥/0€ ¥/0E g/6¢ a/6¢ a/6¢ 4/Gg /unt) Aeia-y I0J uotTinTosSAY
(yuel Iasodxa
Tx a/08 ¥/GT ¥/02 /61 g/5¢ /02 ¥/02T /2 ru Aea-y o3 A3TATITSUSS
{juea zasodxs
(@ T« /0% ¥/0€E g/6¢ ¥/0E a/6€ d4/5¢ g/6¢ Juml) Aex-T 103 UOTSAYpY
{3uex xascdxs
T+ /Gt ¥/0€ 9/0¢ g/5¢ g2/6E 4/6¢ q/6¢ /um) Api-T 103 UOTINIOSSY
{yue Tosod=s
~ la/08 Tx g/62 ¥/61 /02 ¥/GT €/582 ¥/0¢ ¥/0¢ I/ / pu) Lea-t o3 A3rat3tsuss
! = a g i q G g g E (yuel) A3TTTqTIRdWO)
| Tar S0 50 50 50 5'0 5'0 5 g 50 Z-86
L e0 0 70" 0 ¥0°0 v0°0 50" 0 ¥0'0 ¥0°0 v0"0 70" 0 1-9
=10 waroO T°0 1°0 T°0 10 10 1°0 1°0 1°'0 6-¥
o G'0 £'0 [ z°0 £ 0 B-Y
£ — __ O £°0 L-¥
M U . _ \ ——— W.Lm_
= T O 5o
O -0 O _ __ ¥-4
< ) \ Z L £°0 £-Y9
= ut o ¥ v ¥ [ 7 v b 0 Z-¢ (3uBToMm
QO ._= — Y 1-¥ Kq wuum%sao.ﬂu.ﬂmoasoo
=250 =~ S 1] S ] S S g § S-H UTSSI SATITSUSS -030Ud
| 1 T 0z 0z [
< 5 £ 4 g g g g g g s g -1
<= > 0z 0Z H 0z 0z 0z Z-H
T o® Gl Gl G 6T ST ST ST 61T -0
LOT = LOT LOT LOT LO1 L01 L0T LOT LOT z-d
3 £ £€ {3 €€ £E €€ €€ 1-d
¢ X3 T"XH
= dwion dwopn 6" xg [=R i b RE [l 4| 7 Xq 1-%3

[T s1qelL]
[Lotol




v "HHwy- WHOy C3 E 1~ 7
-, .1lw-.i .1wto O+0O+t a C
accv (DO 33 - [0108] [Table
2] Abb. Conponent P-1 Met hyl—eihyt ketone sol ution
cont ai ni ng 30% by wei ght of solid fraction of a
copol[(y{r@? conposed of nethyl nethacryl ate,

nmet hacry }c acid, n-propyl acrylate (weight ratio:

65/ 25/ 10) [Tahde havi ng an acid equival ent of 344 and

E-l ya~3aHOHOH
N11 7' CO (~1 OU

"av X
S

vei gl gverage ot ecutar wei gigoRhnd4d 000 P2 ety

et hylb—Kehney 5 AtHl ] Rt 6N L3118 3% i Wes@NbyOlcight of solid
soljd frﬂ@tctm e aacﬁﬁﬂ%)éﬁﬁfomﬁéH%OSEdne@ﬁymteéb/alcrylate,

met hacr y|latteacryret haany | i-gragildaand asé y(we hg¢ht( wetight 65/25/10)
rati o: 5(}3!n2151‘1é2c&)nqaarrd achca\ﬂqngvaaﬁnamfd%q@nvweeght Give Baf®

and & 42 O = ORei ght of 50,000 M1

Lwej gIF g
Ur et ﬁaﬁatbfeéhybreéau%:tkeéﬁn%éghtrmphyq@ﬁél%nssbﬁyama'teéghh@f solid

t 1 meth late,
pert 3["{@@%@ EE igﬁﬁf‘%@?ﬁt%ﬁ %ﬁlg}%tnﬂtio 50/25/25) and
dé)decapr %ﬁ EU%E E%ﬁ Pene g il.gl'N;l_ gverage molecular

4- nowyi 'U-‘r'éXhar{é*EBbﬁ“‘fa'rUé{ﬁ&”Sf o140 a1 HzHeUHYis‘%'& atHEC Pha
acrlyl at 8 pebk §5H30enNGEy LR Ronombrh cHeRIRPT Opyl ene

gl yCQLz '&T%J—Bﬁ&rt)ﬁlaé‘fﬁaeér(%fl@?J%th}?@ﬂo§@cogododecgﬁfbp&lene glycol
M5 Tri actrrylaaﬁﬁeggrg;@b& ng the addition of an average

of [BuAvI e5-nohylbhyll BEt L%h@RnkOglychbeliRyb®l1RROPARC01 acrylate
(A-TMPT-|3EB- 1 @i, nenddakanpna Chemical Co., Ltd.) A1

4, 4" ¥bi §(HtpetimppaineoybenzophrenbaeyAae (TO-1558, Toagosei Co.,

2- (lo-chljort@gphenyl ) - 4, 5- di phenyl i m dazolyl diner A-3
1, 5- éf'r?)h&?%ﬁc@l@tiyr PpwlaZotlhen@dc(lNll oF @heptyle of 3 moles of
| ndiust ril&At YEEPE O¥} /QrAmethylolpropane (A-TMPT-3EQ, Shin-Nakamura
1- plhnn\ll Gilem;‘lcq N fh|I|' Y etvurvl V-5 (4 t-ert--but vl -pheny
- A1 | 4,47 bls(dlet‘flyiémlnoﬁﬁen’zo{ahenohe 7 F

A-2 | 2-(o-chlorophenyl) -4, 5-diphenylimidazolyl dimer

A-3 | 1, 5~-diphenyl-3-styryl-pyrazoline (Nippon Chemical Industrial

Co., Ltd.)

A-4 | 1-phenyl-3-(4-tert-butyl-styryl}-5-(4-tert-butyl-phenyl)-
pvrazoline (Nippon Chemical Industrial Co., Ltd.)

A-5 | 1-(4-(benzooxazol-2-yl)phenyl)-3-(4-tert-butylstyryl)-5-{4-
tert- butyliphenyl)-pyrazoline (Nippon Chemical Industrial Co.,
Ltd.)

A-6 | 1-phenyl-3-(4-biphenyl)-5-(4-iscpropyl-phenyl)-pyrazoline
(Nippon Chemical Industrial Co., Ltd.)

A-7 | 1-phenyl-3-(4-biphenyl)-5-(4-tert-butyl~-phenyl)-pyrazoline
(Nippon Chemical Industrial Co., Ltd.)

A-8 | 1-phenyl-3-{4-biphenyl)-5-(4-tert-cctyl-phenyl)-pyrazoline
{(Nippon Chemical Industrial Co., Ltd.)

N-phenylglycine

A-9
B-1 | Malachite green
B-2 | Leuco crystal violet

[0109]

<Substrate Surface Preparation>

Substrates used for evaluation of sensitivity and
resolution were prepared by jet-scrubbing (Sakurandam R®
#220, Japan Carlit Co., Ltd.) copper clad laminates at a
spraying pressure of 0.20 MPa.
[0110]

<Lamination>
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pyrazoline (N ppon Chem cal Industrial Co., Ltd.) A5

1- (4- (benzooxazol - 2-yl ) phenyl )-3-(4-tert-butyl styryl)-

5-(4- tert- butyl phenyl)-pyrazoline (N ppon Chem ca

I ndustrial Co., Ltd.) A-6 - 34 -

1- phenyl - 3- (4- bi phenyl ) - 5- (4-i sopropyl - phenyl ) - pyrazo

ine (N ppon Chemcal .Industria A7

1- phenyl - QPH?Bigh@ayﬂ7m5nﬁﬁe?ePFeB%?§?dpFén9?)Qrﬂﬁ%ﬁﬁylng

i nﬁsueﬁbpaopr@aﬁbeabnlnﬂuﬁérr@ho@n tlﬁﬁ ﬁ)oﬁy&:hylene film
1- pheny en 4-tert-oct eny

1 oSt KRBl BRBRREAF LT RabEet faf Sobna el qvete, HRECea a a

N- ph@syhgwﬁ BeatBrd Ml aghd e een 2 xl@lchaﬁwfé@r (AL-
vi ol et 0109] 5 <Substrate Surface Preparation>

Subst P at §ahéeHaF6% EDalnaerdRdofosensi ti Ve yabhdpressure was

resob UBBOMPﬂﬁéﬁdpfﬁéalgﬂlﬁé(tiﬁ%t %ﬁé@@bwg { Sekdiyangdam

R(r) ii? Japan Carlit Co., .) copper clad
| am A3t at a spraying pressure of 0.20 MPa. 10

[0110] <kembpatiren> - 34 Copper clad | ami nates

preheated_to 60C follown urface eparatio ile
Penovi ng EREOROFS ctng ! ERBE-ednpubrvi He SROERerab#vE by
resi avhhuanahgssepsetiat pateddaschaibed| bel @enpes o uae i-ray
of 1 5C:mnth a, hgot _rol | Ian1nator AL 5

knset iAot hesr T narehPhs) S ARERLE adfhed, [aghEaltoago o1
MPa Engoshe,I@nbnaecngLB@eedimght1s@un¢a1nUV[dmﬁdg pumped

<EXpQ§f{EySE%§QO§ oﬁ@féﬁ dI& t wﬁ&%lﬁaﬁ{ avelength

tablefs éva %fng SEnsi tivi escri
bel o3b #t3 hnman andayn mypﬁythﬁ@tdIHéwwr@mfmhmgLExposure

cour 87458 BB R op e RRRE otk PREET, Ht chflitee: Gan

| nc. p1dent Danét avelienoddmninSo5 wavd 1 @nglclan o 78y dnype
diregg ﬁﬁ'ting exposure 15 device (DI -2080 D
Expo 1 CGak Corp., light source: GaN

<Development>
The polyethylene terephthalate film was removed
followed by spraying a 1% by weight aqueous Nap;CO3

solution at 30° for a prescribed period of time to
dissolve and remove unexposed portions of the
photosensitive resin layer. At this time, the minimum
amount of time required to completely dissolve the
photosensitive resin layer at the unexposed portions was
taken to be the minimum development time.
[0113]
2. Evaluation Methods
(1} Compatibility Test

The photosensitive resin compositicons having the
compositions shown in Table 1 were stirred and mixed well
followed by uniformly coating ontc the surface of a

support in the form of a polyethylene terephthalate film
having a thickness of 19 pum using a bar coater, and

drying for 4 minutes in a dryer at 95°C to form a

photosensitive resin layer. Subsequently, the coated
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bl ue-vi ol et di ode, dom nant wavel ength: 4073 nn).
[0112] <Devel opnent> The pol yet hyl ene terephthal ate
filmwas renoved 20 fol |l owed by spraying a 1% by
wei ght aqueous Na2CO3 solution & 30 for a prescribed
period of time to dissolve and renmpve unexposed

portls&?ﬁagé wQ§ oB's“S}:x?ég” %u%’f%%egﬁé‘ J:S%?é? 8 {8 Smanner

conpiedetgtdﬁsbelve the 25 photosen5|t|ve resin | ayer
at trg y@Fxposed portions was taken to be the m nimm
devel opnent tine. [0113] 2. Evaluation Methods (1)
Conpat i bi Bt t ynTeerm30oahed pherbsensitive resin

conposi {i gnsphaui Pg. 4fton CORPOSALL O, SHONLL a8l o coated
were stirred and m xed wel l'owed by uniformy
coat FREE®BEO the surface of a support in the form of

a polyethybgoecterephihatateidhl m having a thickness
of 19 musing a bar” coater,_and 35 drying for 4

m nut es |1°*1u%SEI‘f”§'/E?S at OB5eYe U bl 7R 0T pHRA BEeHE tY vand

resi fek@Y€FfioSUDSLAMENER Y1 5 tHEn COSE etﬁia<$5e1§pl§é@0§oymwmg
observed V|sualég and ranked in the nmanner fdlcated

bel obAMERATHPY BETENFFBY 7L 0BT B st 1 2TeP s ie
Pr ecm@maad:eﬂr@cﬁ ppds 50t Fed Cebst ant egh Orh dosd @tkness was

f S t ty Eval uat Subst
vl AT o sahst L 4Ty Ak CTONHRIATEN Tor WiiEn 15

m nuFeslbtaidnel apsesuteo) | the ngubdOrdaems nad re@ndews oped using a

expo ' 1 st bl e n r t
SXPOET LR FLL SAEPATbl ol SRULaEhu ot B SULL Flpmn
fronttmansm@r@hentoahka@klnFbm¢cmwm@ﬁ£»@ﬁﬁnmibedrhﬁlow

su bs%&@&f"éi r f"o d§1¥ eér%’ﬁqt u<§f @)f;?osgf"é( e}_&gmcﬁ | ﬂ'?e number
equa he m ni mum developnent time and

t henof apker t@blﬁﬁsnﬁmn®¢1@®sth¢kﬁﬁﬁlﬁﬂcﬁvlm was completely

remaining was 8.

[0115]

A: Amount of exposure cof 20 mJ/cm® or less
[01l6]

B: Amount of exposure of more than 20 to 30 mJ/cm®
[0117]

C: Amount of exposure of more than 30 to 50 mJ/ cm?
[0118]

D: Amount of exposure in excess of 50 mJ/cm?
[0119]

{3) Light Source Selectivity

Light source selectivity was defined as being able
to use the same amount of exposure when using an i-ray
type exposure device (Paragon-9000 DI Exposer, Orbotech
Ltd.) and an h-ray type expocsure device (DI-2080 DI
Exposure, Oak Corp.), and was ranked in the manner
indicated below.
[0120]

B: Difference in amount of light for which the

number of step tablets is 8 of less than 5 mJ/ cm?
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according to an anmount of exposure for which the
nunber of step tablets on which the resist filmwas
conpletely renmaining was 8. [0115] 20 A: Amount of
exposure of 20 ml/cnR or less ~[®416] B: Anount of
exposure of nore than 20 to 30 m}/cn2 [0117] C

Anmount OfDeXBJ@fEé??REe DL €.k Han: 305t P51 90 ’%ng%f;{%}}lﬁlg the

[0118] D:. Anpun osure I n excess
[ 0118%mbsy of gateSotrkeeel et 8 vof y5 Lnghemsour ewre

seIe@g5V|tyay@§tggﬁlgedR@ obgingrable 30 to use t he

same anmount of exposure when Using an i-ray pe
exposur e %@bﬁ%éaE@%rEgéneg@DQatﬂ0¥y®ﬁs%¢nS{Fbﬁ¥%£hand

Lt d. }e 380 aDoR- Loy %HP@h%S’QﬁPﬁ@tQ@Vﬂ:&@ éP& p2830r D 1owing
Exposure, Qak Corp.), and was ranked in th e manner

i ndi +aPER BEPBWERS FEA28Rd BENEPYglRr 2nkEne PR BASK

Ilghft]amﬁgv@ ﬁ@ti@eofnﬂﬁ@eﬁl@ﬁh%ﬁptﬁébéﬁéésécs &ﬂflon to the
less th D: Difference_in nDun

n cn? 36
| i ght* (F%P Ahi E(ﬁet‘ﬁ‘éexm%‘érpﬁt%%poﬁa]o ts |ét%r ofegeloping
m]/ cfi@ros develédhedyat Und i quol Resoliké ofhSuhbbiimies
valyatlon of . sens tIVI%X and 5 res ] ution,for

wni e T AeRE L o P IR L1 i grfor which
merecexewsedsihtohgmea.Wen@ patted maemskl 1 havdasngraken to be

ratl the exposed portion to the
ﬁh % (gl%\%exgo‘éae%j portion of 1:1. After

deve[@b@hb for a devel opment time equal to twice the
m ni mum deve ment ti i ni mum mask |ine

wi dt h fo?;&)v\,h %%Ofa?m»%ra Yaejsn9 t© ? HeHhere ¥oitred
normally2ivas taken to be the resolution value. [0121]

A:. Resol ution value, of 30 pmor |ess
: Resolution value of more than 30 to 40 um

[0123]

C: Resolution value of more than 40 pum
[0124]
(5) Evaluation of Adhesion

Substrates for evaluation of sensitivity and
resclution for which 15 minutes had elapsed following
laminaticon were exposed through a line pattern mask
having a ratio of the width of the exposed portion to the
width of the unexposed portion of 1:100. After
developing for a development time equal to twice the
minimum development time, the minimum mask width for
which cured resist lines were formed normally was taken
to be the adhesion value.
[0125]

A: Adhesion value of 30 pm or less
[0126]

B: Adhesion value of more than 30 to 40 un
[0127]

C: Adhesion value of more than 40 um
[0128]
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15 [0122] B: Resolution value of nore than 30 to 40 pm
[0123] C. Resolution value of nore than 40 pm [0124]
20 (5) Eval uation of Adhesion Substrates for

eval uation of sensitivity and —r&kotution for which 15
m nutes had el apsed following |am nation were exposed

t hr ogigh j having a ratio of the
wi dthof a%t%%%%é%?%%???%n to the 25 width of the

unexposedEpoteaohonfrasubos #6x exxamelet opradgedmparzative
devel oppBid s th FB 9?%25 {9 tyhee fhe mininum

devel opnent ti ne, m ni mum nask width for which
cured resist lines were forned normally was taken to

be the adhesion val uernE¥sT®R1Z0]aFe1, Ades] Oy val ue of
30 Rmor less [0126]7 B Adheston vatue of nmore than

30 teVHdP n [0127] 35 C. Adhesion value of nore than

40 pm [OiE8]presddnt Savdydd MatdpD Resuds Byalp@atdMuction
res\llJ\#s for exanples and conparative |, exa@l es are
sho i PFHAEFS Wirsng ALPTPBIG ARl 19 T\le?‘blfz"gimes for

TPe mm@{jmgimemim, dCthéJB %ts@_wedipﬁ%cm @kctcdf df¥ling for

of print Wi rin oards, pr ction o ead franmes

For PHRD TG 1R el Wi |1 bt TO8 OF BGA,
procesBiayd forhdd swetbadorthsdkt qur qshtekd s angrddectliidee,of tape
production of BGA,, CSP,and o sem conduct or

pac k%‘%%%t,r%tr%% ut (li%na%fC(?Enapaené g&[ﬁs’t R e SucH! aosf COF
anddzl';xffcw@dwﬁédm;ef eb@rﬂmimh;,ctp;;dodamm;lcm e:::ft rIiZiES,

pr o ﬁn? r t10 , .

pr oduct%%‘f]bcg ® bart | ‘ercglcél%‘ggﬁels? a Qgearfeﬁigjl spcleézjllyc;sn sﬁfscharrlers
as erfecikaheeel cliwpdays such as electromagnetic wave

shielding, and processing of base materials by
sandblasting.
[0130]

Examples of processing using sandblasting include
organic EL glass cap sealing, silicon wafer hole
formation and ceramic pin formation.

[0131]

Moreover, processing using the sandblasting process
of the present invention can be used to produce
electrodes of metal material layers selected from the
group cocnsisting of ferroelectric films, precious metals,
precious metal alloys, high melting point metals and high

melting point metal compounds.
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shi el di ng, and processing of base materials by

sandbl asting. [0130] Exanples of processing using

sandbl asting include 20 organic_EL glass cap sealing,
silicon wafer hole formation and3¢eranic pin

formation. [0131] Moreover, processing using the

sandbl asting process of the i nvention can be

used to produce 25 electrodesggﬁgﬁgéal material | ayers

sel ect ed #rom Rhehofpaenstbhve stERgn ofomees bel ekt r¢emprising:
filmga) pQ@CtQU§OﬂE$9|§e1nge&fogstﬂgfﬂ$pfé$@¥§’c@#&fymer
melting point netals and high nelting point net
conpoeE3ina8g.- a@tﬂl%Epciym%Fbﬁb@@s%ﬁﬁp@m©%tr%@??ﬁOf a
COMDRShLEOR, cSHE'QLPf‘{}égan 1820k d 0 9020 DY 2By P gfoup, and
t her nopl asti c copo con al ni ng
copo@%ﬁ%@gz@ﬂga@b@p%ﬁﬁhYalﬁ@te@f bp@ h@n@ﬁ%rand a weight
cont 2y &+ e Ao Be L URS A T g £, £ bOXy! c roop, 068d (1) 5 ¢
havi n an@%mO equi val ent&%f 100"t o 600 and a wel h > to
aver ge %I‘é%wlé\? QB ght 2@ 15l gpaee byseol DUl e (rmncsn% having

75% By veightoRé @@rzﬁﬂz@éi'&ﬂnﬁ%ﬂi@%ﬂ%’&&i@é@ oup, (c)
haV|€gO%at | east one term nal™ ethyl enic unsaturated

grou 0301%00 Vi y@gg@ﬁ6%® @EQEHEOQﬁlgmerlzatlon initiator
phpt@@;@taﬂmmgaélﬂﬁlaﬁyllﬁﬁmaz@m adl Ttheng, aartcglpd)ylo 001 to
imd %QI%% di ner, an (d) 001 to 10% by wei ght of a

pyr azof i e EohEolnd r%p?%%ﬁﬁﬂ%&P?nF?WRPuq | T Grpnted by the
genefalldéwimyll gendtal ASrmMN aRXJ) 20 0 (wherein, R
represents a linear or branched al kyl group having 4

to 12 carbon atons). 25 2. The photosensitive resin

composi tion acgo Q a|n11 wherein the (d)

pyrazol i ne con i e

sel ected from t\ae_g
bi phenyl )-5-(4-tert-butyl - pﬂgﬂ)ﬁ
1- phenyl - 3-(4-bi phenyl)-5-(4

(wherein, R represents a linear or branched alkyl group

having 4 to 12 carbon atoms).

2. The photosensitive resin compcsition according
to claim 1, wherein the (d) pyrazoline compound is at
least one type of compound selected from the group
consisting of l1-phenyl-3-(4- biphenyl)-5-(4-tert-butyl-
phenyl)-pyrazoline and l-phenyl- 3-(4-biphenyl)-5-(4-
tert-octyl-phenyl)-pyrazoline.

3. A photosensitive resin laminate, comprising:
laminating the photosensitive resin composition according

to claim 1 or 2 onto a support,.

4. A method for forming a resist pattern on a

substrate, comprising: a lamination step in which a
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30 tert-octyl -phenyl)-pyrazoline. 3. A photosensitive
resin lam nate, conprising: Ilamnating the

phot osensitive resin conposition according to claiml
or 2 onto a support. 35 4. A nethdd-for formng a
resist pattern on a substrate, conprising: a

| am 9aLt 0oL ER; J0 WOLEN Page 8Os Phoensifd g esin
| ay Is formed using e 3f)%ot OSensitive resin

| ani PReecserdtding resthalamBatsm acxpoding ¢ eplaim 3 an
dev | t [ hat - 5 5.y The et f

for re}léég[gé%grr%s%etﬁp p%%e?nd@%%%%gﬂ?%gs%%p’cligm ) Stder.
wherein the exposure step is a step in which exposure

is carried outphy fieigcd 81 tEngn: & A MRINOD SO0 ern
producing a printed wring board, O conprising: a
st ePFFP I RS &P st ot e, Wi S cih® eI we pHtarerds a step

has freeph{ok nesbasens di N-doridie st had g f Ucd ofming @
resi st pattern according to claim4 or 5, 1is etched

or plated. 15 7. A nethod for producing a |ead frane,

conpri sing. a BtePchidd WoE€ptodubsid & Sriatieirihg board,
resi st If%Itlern_ has been, forned according to the g_‘e,t hod

for FOMH Ty AT T &5 St att e St orttiif 1 &l A g @

5, resitichesktefh Ghad pedhotbierd prashiedingy &o the method

sem ctor package, . conprising: a step.n i.ch
subslfo(r)f]a%?rr%lnn%all c eqsalStr &8 e%t%ﬁ%%ﬁ%gpﬁeoer?%%e@ or 3,
accorgdigigcherd tdwe pistthedl. for forming a resist pattern
according to claim4 or 5, 25 is etched or plated. 9.

A nmethod for producing a relief substrate,

conpri si ng: a Ategrhiad Wik lprodudisty &t €eash fnfsineh a

resi &iniald f{d hasshgen f oped, acconding, 4o the Jathod

30 for Eg%frﬁ ngg a resist pattern accor |nget'o c e‘f{@n%

or Fesist dErdiRsthes been formed according to the method
for forming a resist pattern according to claim 4 or 5,

is etched.

8. A method for producing a semiconductor package,
comprising: a step in which a substrate, on which a
resist pattern has been formed according to the method
for forming a resist pattern according to claim 4 or 5,

is etched or plated.

9. A method for producing a relief substrate,
comprising: a step in which a substrate, on which a
resist pattern has been formed according to the method
for forming a resist pattern according to claim 4 or 5,

is sandblasted.



